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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SOLDERLESS CONNECTIONS -

Part 7: Spring clamp connections — General requirements,
test methods and practical guidance
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ternational Electrotechnical Commission (IEC) is a worldwide organization for standardization-c
tional electrotechnical committees (IEC National Committees). The object of IECH is" to|
htional co-operation on all questions concerning standardization in the electrical and electronic
hd and in addition to other activities, IEC publishes International Standards, Technical Sped
ical Reports, Publicly Available Specifications (PAS) and Guides (hereafter)referred to
ation(s)”). Their preparation is entrusted to technical committees; any IEC National’"Committee
subject dealt with may participate in this preparatory work. Internatiopal,.)governmental
mental organizations liaising with the IEC also participate in this preparation. IEC collaboratg

ment between the two organizations.

rmal decisions or agreements of IEC on technical matters express{.as-nearly as possible, an int
hsus of opinion on the relevant subjects since each technical (Committee has representatiof
tted IEC National Committees.

ublications have the form of recommendations for interpational use and are accepted by IEQ
ittees in that sense. While all reasonable efforts are made to ensure that the technical contg
ations is accurate, IEC cannot be held responsiblesfor the way in which they are used 9
erpretation by any end user.

er to promote international uniformity, IEC Natienal Committees undertake to apply IEC Py
arently to the maximum extent possible in their national and regional publications. Any d
en any IEC Publication and the correspondingnational or regional publication shall be clearly in
ter.

5elf does not provide any attestation~ef conformity. Independent certification bodies provide {
Ement services and, in some areas,\access to IEC marks of conformity. IEC is not responsib
s carried out by independent certification bodies.

ers should ensure that they have ‘the latest edition of this publication.

bility shall attach to IEC, ot jts directors, employees, servants or agents including individual ex
ers of its technical committees and IEC National Committees for any personal injury, property d
damage of any natlre ‘whatsoever, whether direct or indirect, or for costs (including legal
ses arising out of the publication, use of, or reliance upon, this IEC Publication or any
ations.

on is drawn to’the Normative references cited in this publication. Use of the referenced publi
Ensable for the correct application of this publication.

on is-drawn to the possibility that some of the elements of this IEC Publication may be the
rights./IEC shall not be held responsible for identifying any or all such patent rights.

pmprising
promote
fields. To
ifications,
as “IEC
nterested
and non-
bs closely

he International Organization for Standardization (ISO) in accordance with conditions detefmined by

Prnational
from all

National
nt of IEC
r for any

blications
vergence
dicated in

onformity

e for any

perts and
amage or
fees) and
bther |IEC

cations is

subject of

connectors, of IEC technical committee 48: Electrical connectors and mechanical structures
for electrical and electronic equipment.

lectrical

This second edition cancels and replaces the first edition of IEC 60352-7, published in 2002.
This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) correction of the two flow charts in Figure 6 and Figure 7,

b)

c)

split the content into more clauses for better separation between full test schedule and
basic test schedule,

relocating the content of former Clause 6 Practical guidance into an informative Annex A,
as now common in the IEC 60352 series for solderless connections,
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d) clarification on conductor types with reference to classes defined in IEC 60228.

The text of this International Standard is based on the following documents:

FDIS Report on voting
48B/2823/CDV 48B/2851/RVC

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

This document was drafted in accordance with ISO/IEC Directives, Part 2.

A list df all parts in the IEC 60352 series, published under the general title |Salderless
connectjons, can be found on the IEC website.

The committee has decided that the contents of this document will remainunchanged pntil the
stability|date indicated on the IEC website under "http://webstore.iec.ch!’in the data rglated to
the specific document. At this date, the document will be
e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amepded.
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INTRODUCTION

This part of IEC 60352 covers spring clamp connections and includes requirements, tests and

practica

Two tes

| guidance information.

t schedules are provided.

a) The basic test schedule applies to spring clamp connections which conform to all
irements of Clause 5. These requirements are derived from experience with
successful applications of such spring clamp connections.

requ

b) The full test schedule applies to spring clamp connections which do not fully conform to all

req

wrements of Clause 5 for example which are manufactured usina materials or
7 Lad -

not i

This ap
test sch
spring ¢

The val
docume

ncluded in Clause 5.
proach permits cost and time effective performance verification using @ limitg

pdule for established spring clamp connections and an expanded full’test sche
amp connections requiring more extensive performance validation!

hts. Other standards may specify other values.

finishes

d basic
dule for

les given in this document are minimum values, which are harmonized with other IEC
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SOLDERLESS CONNECTIONS -

Part 7: Spring clamp connections — General requirements,
test methods and practical guidance

1 Scope

This part of IEC 60352 is applicable to spring clamp connections made with stripped wire

without

accordir

further preparation:

L solid conductors of 0,32 mm to 3,7 mm nominal diameter (0,08 mm2 fo
cross-section), or

L stranded conductors of 0,08 mm2 to 10 mm?2 cross-section, or

L flexible conductors of 0,08 mm?2 to 10 mm?2 cross-section,

components.

Informa
procedu

The obj
specifie

NOTE I
througho
negative

will be eli

2 Nol

The foll
content
cited ap

ion on materials and data from industrial experiente is included in addition to
res to provide electrically stable connections undef prescribed environmental cong

bct of this document is to determine the sitability of spring clamp connection
H mechanical, electrical and atmospheric @onditions.

C Guide 109 advocates the need to minimize the impact of a product on the natural en
t the product life cycle. It is understood that'some of the materials permitted in this document c
environmental impact. As technological advances lead to acceptable alternatives for these mate
minated from this document.

mative references

pwing documents_‘are referred to in the text in such a way that some or all
constitutes reguirements of this document. For dated references, only the
plies. For undated references, the latest edition of the referenced document (i

any ame¢ndments),applies.

IEC 600

68-1:2013, Environmental testing — Part 1. General and guidance

10 mm?2

g to IEC 60228 or IEC 60189-3 for use in electrical and electronic equipment and

the test
itions.

s under

ironment
Bn have a
rials, they

of their
edition
ncluding

heath —

IEC 601189-3:2007 Inw-frpqupnr‘y cahles and wires with PVC insulation and PVC

Part 3: Equipment wires with solid or stranded conductor wires, PVC insulated, in singles,
pairs and triples

IEC 60228:2004, Conductors of insulated cables

IEC 60512-1, Connectors for electrical and electronic equipment — Tests and measurements —
Part 1: Generic specification

IEC 60512-1-1, Connectors for electronic equipment — Tests and measurements — Part 1-1:
General examination — Test 1a: Visual examination

IEC 60512-1-2, Connectors for electronic equipment — Tests and measurements — Part 1-2:
General examination — Test 1b: Examination of dimension and mass
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IEC 60512-2-1, Connectors for electronic equipment — Tests and measurements — Part 2-1:
Electrical continuity and contact resistance tests — Test 2a: Contact resistance — Millivolt level
method

IEC 60512-2-2, Connectors for electronic equipment — Tests and measurements — Part 2-2:
Electrical continuity and contact resistance tests — Test 2b: Contact resistance — Specified
test current method

IEC 60512-2-5, Connectors for electronic equipment — Tests and measurements — Part 2-5:
Electrical continuity and contact resistance tests — Test 2e: Contact disturbance

IEC 60512-6-4, Connectors for electronic equipment — Tests and measurements — Part 6-4:
Dynami¢ stress tests — Test 6d: Vibration (sinusoidal)

IEC 605(12-9-2, Connectors for electronic equipment — Tests and measuremehts — Rart 9-2:
Endurance tests — Test 9b: Electrical load and temperature

IEC 605[12-11-1, Connectors for electrical and electronic equipment - Tests and
measuréments — Part 11-1: Climatic tests — Test 11a — Climatic sequehce

IEC 605[12-11-4, Connectors for electronic equipment — Tests and’measurements — Part 11-4:
Climatiq tests — Test 11d: Rapid change of temperature

IEC 605[12-11-7, Connectors for electronic equipment <_Tests and measurements — Part 11-7:
Climatid tests — Test 11g: Flowing mixed gas corrosion. test

IEC 60512-16-20, Electromechanical components for electronic equipment — Basic| testing
procedures and measuring methods — Part 16:"Mechanical tests on contacts and termjnations
— Sectign 20: Test 16t: Mechanical strength>{wired termination of solderless connectiofis)

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain _términological databases for use in standardization at the fpllowing
addressles:

o |EC [Electropedia’ available at http://www.electropedia.org/

e |SO|Online-browsing platform: available at http://www.iso.org/obp

3.1
spring ctamptermimation

part of the contact or terminal to which one single conductor only is connected by means of a
spring

3.1.1

universal spring clamp termination

spring clamp termination intended to accept solid, stranded and flexible unprepared
conductors

Note 1 to entry: For the meaning of solid, stranded and flexible, see IEC 60228 where conductors are classified
as class 1 (solid conductors), class 2 (stranded conductors), class 5 (flexible conductors) and class 6 (flexible
conductors which are more flexible than class 5).
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3.1.2

non-universal spring clamp termination
spring clamp termination intended to accept conductors of one class only, for example solid
conductors only, or conductors of two classes only, for example solid and stranded but not

flexible

Note 1 to

3.1.3

entry: For the meaning of solid, stranded and flexible, see IEC 60228 where conductors are classified
as class 1 (solid conductors), class 2 (stranded conductors), class 5 (flexible conductors) and class 6 (flexible
conductors which are more flexible than class 5).

push-in spring clamp termination
non-universal spring clamp termination in which the connection is made by pushing in a solid

or stran

Note 1 to
class 1, s

3.2
spring
solderlg

SEE: Fi

Ned conductor without the aid of a tool or ot an actuating element

randed conductors are classified as class 2.

Clamp connection

jure 1

—e— -
IEC

Figure 1a — Spring clamp.€¢onnection, operated without a tool

Figure 1b — Spring clamp connection, operated with a tool

—

d

Ss connection achieved by clamping a conductor with a spring-¢tamp terminati

entry: For the meaning of solid and stranded, see |IEC 60228 where solid conductorghare classified as

Figure 1c — Spring clamp connection, operated with an actuating element

- -

!_' -

Figure 1d — Spring clamp connections, with a push-in spring clamp termination, with solid wires

Figure 1 — Examples of spring clamp connections
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spring clamp terminal
terminal designed to accept a conductor for the purpose of establishing a spring clamp

connection
SEE: Figure 2
IEC
Figure 2 — Example of a spring clamp)terminal
3.4
spring ¢lamp connecting device

device f

or the electrical connection of one or more<conductors comprising one or mor

clamp teérminations and, if necessary, insulation.and/or auxiliary parts

3.5
actuati
part of
the resu

g element
spring clamp termination or.t€sminal to which an external force is to be appl
Iting movement of which provides a means for activating or deactivating the sp

4 Requirements

4.1

orkmanship

E spring

ed, and
ring

The corlnection shall’be processed in a careful and workmanlike manner, in accordance with
good cufrrent practice. Annex A (informative) provides practical guidance and may con
benchmprk for-the assessment of workmanship.

stitute a

standards

NOTE Spme¥industry sectors (e.g. automotive, aerospace, marine, nuclear, military) use workmanship

which can be considered upon agreement between manufacturer and user.

4.2 Tools

Tools, if necessary, shall be used and inspected according to the instructions given by the
manufacturer.

5 Pre-requisites for basic test schedule

51 S
5.1.1

pring clamp terminations

Materials

— Materials for the current-carrying parts:

suitable grades of copper or copper alloy shall be used.
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— Materials for the spring clamp parts:

suitable (according to manufacturer's instructions) grades of copper alloy or steel shall
be used.

5.1.2

The con

Surface finishes

tact area of the current-carrying parts shall be plated with tin or tin-alloy.

The surface shall be free of detrimental contamination or corrosion.

5.1.3

Design features

Spring ¢lamp terminations shall be designed so that the spring clamp parts establis

to conn
In a spr

The ops
shall be

5.1.4

The sui
togethe

The dim
the cros
is desig

The suit

h| a force

ct the conductors which ensures that the necessary contact pressure is maintJiined.

ng clamp connecting device, each conductor shall be clamped individually.

nings for use of a tool intended to assist the insertion or withdrawal of the cg
clearly distinguishable from the conductor's entry hole.

Dimensions

with the characteristics of the materials used.

ensions of the termination shall be chosen¢soas to be suitable for (i.e. able to

hed.

ability is verified by applying the test schedules given in Clause 8.

5.2 Wires

5.2.1

Wires W
shall be

5.2.2

The con

General

ith solid, stranded.and flexible conductors according to IEC 60228 or IEC
used depending'\on the type of spring clamp terminations.

Materials

ductor-used shall be made of annealed copper.

nductor

ability of a spring clamp connection depends on/the” dimensions of the termination

accept)

s-sectional area of the conductor or the range of conductors for which the terfination

50189-3

5.2.3

Dimensions

Wires w

ith the following dimensions shall be used:

— solid wires of 0,32mm to 3,7 mm nominal diameter (0,08 mm2 to

cross-section), or

— stranded wires of 0,08 mm?2 to 10 mm?2 cross-section, or

— flexible wires of 0,08 mm?2 to 10 mm?2 cross-section.

5.2.4

The con

The co

Surface finishes

ductor shall be unplated or plated with tin or tin-alloy.

10 mm?2

nductor surface shall be free of contamination and corrosion which degrades
performance.
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5.2.5 Wire insulation

The insulation shall be capable of being readily stripped from the conductor without changing
the physical characteristics of the conductor or strands.

5.3 Spring clamp connections
a) The combination of conductor and spring clamp termination shall be compatible.

b) The wire shall be stripped to the correct length specified by the manufacturer. The
stripped part of the wire shall not be damaged and shall be clean and free from particles
of insulation.

c) The conductor shall be correctly located in the spring clamp termination at the correct
depthspecified by the manufacturer.

All strands of the wire shall be within the spring clamp termination.

6 Testing

6.1 General

As explained in the introduction, there are two test schedudes which shall be |applied
according to the following condition:

a) spring clamp connections which conform to all the~requirements of Clause 5 ghall be
tested in accordance with and meet the requirements of the basic test schedule, sge 8.2;

b) spring clamp connections which do not fully cenform to all the requirements of Clause 5,
for ¢xample, those which are made with different wire types and/or terminatign sizes
and/or materials, shall be tested and meet,the" requirements of the full test schedule given
in 8.3.

6.2 Standard conditions for testing

Unless ptherwise specified, all tests.shall be carried out under standard conditions fof testing
as spec|fied in IEC 60512-1.

The ambient temperature and the relative humidity at which the measurements are made shall
be stated in the test repart,

In case|of dispute_about test results, the test shall be repeated at one of the test conditions
for referee measureéments and tests set out in IEC 60068-1.

6.3 Precanditioning

b (] L - L 1l L Jods I ('l ('l ('l -
Where Sspecifred;—the—conmections—shatt—be—preconditiomed—under—standard—conditions for

testing for a period of 24 h, in accordance with IEC 60512-1.

6.4 Recovery

Where specified, the specimen shall be allowed to recover under standard conditions for
testing for a period of 1 h to 2 h, after conditioning.

6.5 Mounting of specimen

a) When mounting is required in a test, the specimens shall be mounted using the normal
mounting method, unless otherwise specified.

b) Each test specimen shall consist of one spring clamp connection prepared as required in
the test schedules.

When more test specimens are required, they may be part of the same multipole spring
clamp connecting devices.
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7 Tests

7.1 General examination

The examination shall be carried out in accordance with Test 1a of IEC 60512-1-1, and
Test 1b of IEC 60512-1-2. The visual examination test may be carried out with magnification
up to approximately five times.

All spring clamp terminations and wires shall be examined to ensure that the applicable
requirements of Clause 5 have been met.

7.2 Mechanical tests

7.21 Tensile strength
The tes{ shall be carried out in accordance with Test 16t, method A, of IEC 60512-16-20.

Requirement:

The tenpile strength of spring clamp connections shall be not less than specified in Table 1,
unless atherwise specified by the detail specification.

Table 1 — Values of tensile strength

Conductor cross- Values of tensile
section strength

mm? N minimum

0,08 up to 0,22 4

(not included)
0,22 10
0,34 15
055 20
0,75 30
1,0 35
1,5 40
2,5 50
4,0 60
6,0 80
10,0 90

7.2.2 Wire deflection

NOTE This test method is similar to the deflection test method for screwless terminals described in IEC 60884-1.

Spring clamp terminations shall be so designed that the inserted solid conductor remains
clamped, even when the conductor has been deflected during normal installation, for
example, during mounting in a box, and the deflecting stress is transferred to the spring clamp
termination.

Compliance is checked by the following test which is made on specimens which have not
been used for any other test.
a) Test apparatus

The test apparatus, the principle of which is shown in Figure 3, shall be so constructed
that:
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a specified conductor, properly inserted into a terminal, is allowed to be deflected in
any of the 12 directions differing from each other by 30°, with a tolerance referred to

each direction of £5° and;
the starting point can be varied by 10° and 20° from the original point.

A reference direction need not be specified.

The deflection of the conductor from its straight position to the testing positions shall be
effected by means of a suitable device applying a specified force to the conductor at
a certain distance from the terminal.

The deflecting device shall be so designed that:

ProV

the force is applied in the direction perpendicular to the undeflected conductor;

the detlection Is attained without rotation or displacement of the conductor w
dlamping unit, and

the force remains applied whilst the prescribed voltage drop measurement,is m

thin the

hde.

isions shall be made so that the voltage drop across the spring~clamp termination
under test can be measured when the conductor is connected, as shewn for exg
Figure 3.

Test method
The|specimen is mounted on the fixed part of the test apparatus in such a way

mple in

that the

spegified conductor inserted into the spring clamp termimation under test can be freely

deflgcted.
The |surface of the test conductor shall be free of detrimmental contamination or corr

NOTE

In spme cases, with the exception of the ¢ase of guidance for the conductors, it
advigsable to remove those parts of the specimen which do not allow the deflectio
conductor corresponding to the force to’be applied.

A spring clamp termination is fitted-as for normal use with a solid copper conducto

the

first|test sequence; unless thé, first test sequence has failed, the same sprin
termlination is submitted to @ second test sequence using the conductor having thq
crosp-sectional area.

The [force for deflecting’the conductor is specified in Table 2, the distance of
being measured from” the extremity of the terminal, including the guidance
conductor, if any \to the point of application of the force to the conductor.

The |test is made with continuous current (i.e. the current is not switched on and of
l]est); assuitable power supply should be used so that the current variations are kept

the

with

smallest cross-sectional area as specified by the manufacturer and is submit

n +5 % during the test.

bsion.

If necessary, the inserted conductor can be permanently bent around obstacles, so that thelse do not
influgince the results of the test.

may be
n of the

r having
ted to a
j clamp

largest

100 mm
for the

f during
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c) Test procedure

15—

Table 2 — Value of force for wire deflection test

Cross-section of the test conductor Force for deflecting the test
conductors
mm? N
0,5 up to 0,75 0,09
(not included)
0,75 0,16
1,0 0,25
1,5 0,5
2,5 1,0
4 2,0
6 3,5
10 7,0
The forces are chosen so that they stress the conductors close to the_limit of
elasticity.

A tepth of the test current assigned to the wire according 10. Table 4 is passed thrqugh the

spri

ng clamp connection under test. A force, according to" Table 2, is applied to

the test

conductor inserted in the spring clamp termination under test in the direction of one of the

12 d

The

Figure 3 following the same test procedure:

force is then applied successively in each of the remaining 11 directions s

rections shown in Figure 3 and the voltage drep across this spring clamp comnection
is mpasured. The force is then removed.

hown in

If at|any of the 12 test directions the voltage drop is greater than 2,5 mV, the force is kept

app
not
2,5

whidh period the voltage drop:shall not have increased.

The
the

forc
the

If onie specimen of the“set has failed at one of the directions of application of

lled in this direction until the voltage drop is reduced to a value below 2,5 mV
more than 1 min. After the voltage drop has reached a value lower than or
mV, the force is kept applied in the same direction for a further period of 30

other specimens of the-set are tested following the same test procedure, buf
2 directions of the force so that they differ by approximately 10° for each sp

, the tests ar€_repeated on another set of specimens, all of which shall com
nepeated tests:

but for
bqual to
5 during

moving
ecimen.
the test
ply with
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Conductor outlet from housing

Distance d

Test
conductor

7.2.3

The tesf
The con

An exar
connect

The lim
detail sy

Bending force

Vibration

nponent shall be firmly held on a vibration table.

ecification.

"y

30° ¢5°§\/

v

Directions of application of the forces

Figure 3 — Information for.the wire deflection test

shall be carried out in accordance with Test 6d of IEC 60512-6-4.

IEC

hple of a suitable test arrangement for testing a component containing a spring clamp
on is shown in Figure 4. Contact disturbance shall be monitored during the \ibration
test in gccordance with: Test 2e of IEC 60512-2-5, see Table 3.

t of duration of contact disturbance shall be 1 ys unless otherwise specifieqd by the
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Free wire length
50 mm

Y

Component with
spring clamp
Wire

connection \F
B - - - - —— - ——

L. /\-H

A\
YA/ /e, e

Holding device Vibration table

IEC
Figure 4 — Test arrangement, vibration

Table 3 — Vibration, test severities

Range of frequency, Hz 10 to 55 10 to 500 10 fo 2 000
Overall duration, h 2,25 6 7,5
Displacement amplitude below the cross-over frequency, mm 0,35 0,35 1,5
Acceleration amplitude above the cross-over frequency, m/s? - 50 200
Directions 3 axes 3 axes 3 axes
Number pf sweep cycles per direction 10 10 10

Unless ptherwise specified, the test shall:be carried out in the 10 Hz to 55 Hz range.

7.2.4 Repeated connections and disconnections

The object of this test is to assess the ability of a spring clamp termination with a wife range
specified by the manufacturer to withstand a specified number of connpections
and disgonnections.

If the tefmination is designed to accept a range of conductor sizes:

e for the smallest conductor

gll cyeles but the last one shall be carried out with the largest conductor size specified.
The, tast cycle and the final measurement shall be carried out with the $mallest
qonductor size specified.

e for the largest conductor

— all cycles shall be carried out with the largest conductor size specified. The final
measurement shall be carried out with the largest conductor size specified.

A stripped wire of the largest size specified shall be inserted into the spring clamp termination
under test in the specified manner. After this, the conductor shall be extracted in the specified
manner. This shall be considered as one test cycle.

The last of the specified number of test cycles consists of only inserting the unprepared
stripped wire into the termination, so as to have a spring clamp connection at the end of the
specified number of test cycles.

The same spring clamp termination shall be submitted to all the required number of test
cycles.
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A new part of the wire or a new wire of the same type shall be used for each test cycle.
Test severities:

The conductor cross-section for the last cycle and the number of cycles to be carried out shall
be specified by the detail specification or by the manufacturer. Preferred values for the
number of cycles are 4, 20 or 100.

7.3 Electrical tests

7.3.1 Contact resistance

The test shall be carried out in accordance with Test 2a of I[EC 60512-2-1 or Iebt 2b of
IEC 60912-2-2, as specified in the relevant specification.

A suitabjle test arrangement is shown in Figure 5.

Current carrying part Wire
Clamping force

<
Measuring pointA = Measuring point B

IEC
Figure 5 — Test-arrangement, current method

Measuring point A shall be as _close as possible to the end of the wire in the spring clamp
connectjon but not touching the.end of the conductor.

To achipeve dependable (and reproducible test results, good contact to the conductor at the
measuring points is necessary. By locating the measuring point B at a safe distan¢e away
from thg connection,"\any means to ensure the necessary good contact to the cqnductor
may be jused.

A suitahjle test~device may be used to ensure good contact at all measuring points. The test
device ghould ensure that the measuring points are located at predetermined fixed distances.
Where testprebes—are—used—they—shalbe—sufficientlyrounded—to—avoid—damaging of the

conductor.

When Test 2b is applied, the test current shall be 1/10 of the rated current of the wire
according to Table 4, unless otherwise specified by the detail specification.

The maximum contact resistance shall not exceed the lower of the following values:

— either the values of the maximum contact resistance of Table 4, or

— 2,5 times the initial values of the measurement.
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Table 4 — Rated current of the wires, initial and final contact resistance

Conductor cross- R Initial contact Contact _resista_nce _after
section ated current resistance delectrllcal, c(lillr;r]atl.c,
ynamic conditioning

mm? A mQ max. mQ max.

0,08 1 10 20

0,22 4 4 Y

0,34 5 3 6"

0,5 6 2,5 5"

0,75 9 1,7 3,4"

1,0 13,5 1,1 2,2%

1,5 17,5 0,8 reb

2,5 24 0,6 1,21

4,0 32 0,45 0,9"

6,0 41 0,35 0,7"

10,0 57 0,25 0,5"

) SOURCE: IEC 60947-7-1:2009, Table 4.

7.3.2

The tes
specifie

Max
Test
Test

For dev

Electrical load and temperature

H by the detail specification, the following details shall apply:

mum operating temperature: +85 *C.(UCT)
duration: 1000 h
current: as specified in IEC 60592-9-2.

ces suitable for a range of-conductors, this test shall be performed with the cq

cross-section as specified in the-'detail specification.

74 (
7.4.1

Unless
categor

7.4.2

limatic tests
General

otherwise /specified, the following upper category temperature (UCT) an
temperature (LCT) shall be used in the following tests.

shall be carried out in accordance with Test9b of IEC 60512-9-2. Unless ofherwise

nductor

d lower

Rapid change of temperature

The test shall be carried out in accordance with Test 11d of IEC 60512-11-4.

Unless otherwise specified by the detail specification, the following details shall apply:

low temperature: T, -40°C (LCT)
high temperature: Ty +85°C (UCT)
duration of exposure: 1 30 min
number of cycles: 5

7.4.3 Climatic sequence

The test shall be carried out in accordance with Test 11a of IEC 60512-11-1. Unless otherwise
specified by the detail specification, the following details shall apply:
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heat
temperature: 85 °C (UCT)

— cold

test

temperature: -40 °C (LCT)

— damp heat

remaining cycle: 1

NOTE This climatic sequence differs from the standard sequence according to IEC 60512-11-1 in that it foresees
carrying out the damp heat test after the cold test, rather than before it. For this reason, it keeps the denomination
"remaining-eyete—eveniiis-the-first-and-enty-cyecleforeseen-

7.4.4

Flowing mixed gas corrosion test

The tes{ shall be carried out in accordance with Test 11g of IEC 60512-11-7.

Unless ptherwise specified by the detail specification, the following details-shall apply:
Method: 1
Duration of exposure: 10 days

NOTE This test is a method with two mixed gases.
H,S: 10D + 20 (107° vol/vol).
SO,: 50p + 100 (107 vol/vol).

8 Test schedules

8.1 General

Where
include

the requirements of the test sequence for a component employing these con
all or part of the test requirements of this specification, duplication of testing

excluded.

Prior to|testing, specimens shall be prepared. Each specimen shall consist of a sprin
termination with one conductor inserted.

When ¢

are to bg tested, the-tests shall be carried out:

a) with| the-number of specimens specified in Table 5 connected with wires ha

min

imum-eonductor dimensions within the range,

bnnections with terminations designed to be suitable for a range of wire dim

hections
shall be

g clamp

ensions

ing the

and additionally

b) with the number of specimens specified in Table 5 connected with wires having the
maximum conductor dimensions within the range.

When multipole spring clamp connecting devices are to be tested, the required number of

specim

Before

c) the

ens shall be distributed uniformly.

the specimens are prepared, it shall be verified that:

correct spring clamp terminations and wires are used,;

d) where the connections are made by tools:

the correct tool is used;
the tool works correctly;
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e) the operator is able to produce spring clamp connections which comply with 5.3.

Table 5 — Number of specimens required

Test schedule Subclause Required in all cases
Basic test schedule, 8.2.3 10 0r2 x 10
8.2
Full test schedule, 8.3.3.2 50r2x5
8.3 8.3.3.3 50r2x5
8.3.3.4 50r2x5
83135 5or2 x5

8.2 B
8.2.1

asic test schedule

General

Where fhe basic test schedule is applicable (see 6.1 a)), the number-of specimens specified

in Table

8.2.2

All spec

8.2.3

10 spec

Initial examination

mens, or 2 x 10 specimens.

imens shall be subjected to Test 1a of IEC 60512-1~1.

5 shall be prepared and subjected to the initial examination according to 8.2.2.

Testing of spring clamp connections with;spring clamp terminations with and
without a specified wire range

In thos¢ cases where the termination "covers a range of wire sizes, specimens shall be

selected for a maximum wire size and.the same number for the minimum wire size wjthin the
range.
After initial examination, 8.2.2, all specimens shall be divided into two test |groups:
5 specimens or 2 x 5 specimens as applicable, shall be subjected to the tests of Table|6.
Table 6 — Test group P1
Test Measurement to be performed Requirement
Test phjase
Title Subclause Title IEC 60512 Subg¢lause
Test No.
P1.1 Contactresistance 2a-e+2b 734
P1.2 Wire deflection 7.2.2
P1.3 Vibration 7.2.3 Contact disturbance |6d and 2e 7.2.3
P1.4 Contact resistance As in P1.1 7.3.1

After initial examination, 8.2.2, the remaining 5 specimens, or 2 x 5 specimens as applicable,
shall be subjected to the tests set out in Table 7.


https://iecnorm.com/api/?name=5bc3a82040e10f66f11b51d8735d412f

- 22 - IEC 60352-7:2020 © |IEC:2020

Table 7 — Test group P2

Test Measurement to be performed Requirement
Test phase
Title Subclause Title |$gsftsoN5;2 Subclause
P2.1 Repeated connections |7.2.4
and disconnections
P2.2 Tensile strength 7.2.1 Mechanical strength | 16t 7.21
8.3  Full test schedule
8.3.1 General
Where the full test schedule is necessary (see 6.1 b)), the required numberof specimens
specifie in Table 5 shall be prepared and subjected to the initial examination”according to
8.3.2.
8.3.2 Initial examination
All specimens required shall be subjected to Test 1a of IEC 60512-1-1.
8.3.3 Testing of spring clamp connections with and without a specified wire rgnge
8.3.3.1 General
20 specjmens, or 2 x 20 specimens.
In thos¢ cases where the termination covers-'a range of wire sizes, specimens shall be
selected for a maximum wire size and the same number for the minimum wire size wjthin the
range.
These specimens shall be divided inte four test groups.
8.3.3.2 Test group A
5 specimens, or 2 x 5 §pecimens as applicable, shall be subjected to the tests sqt out in
Table 8
Table 8 — Test group A
Test Measurement to be performed Requirement
Test ph)
estp Fse Title Subclause Title IEC 60512 Subg¢lause
Test No.
AP1 Repeated connections | 7.2.4
and disconnections
AP2 Tensile strength 7.21 Mechanical strength | 16t 7.21
8.3.3.3 Test group B

5 specimens, or 2 x 5 specimens as applicable, shall be subjected to the tests set out in
Table 9.
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Table 9 — Test group B
Test Measurement to be performed Requirement
Test phase
Title Subclause Title IEC 60512 Subclause
Test No.
BP1 Contact resistance 2aor2b 7.3.1
BP2 Wire deflection 7.2.2
BP3 Electrical load and 7.3.2 9e 7.3.2
temperature
BP4 Contact resistance As BP1 7.3.1
8.3.34 Test group C
5 specimens, or 2 x 5 specimens as applicable, shall be subjected to theAtests sgt out in
Table 10.
Table 10 — Test group C
Test Measurement to be performed Requirement
Test phjase
Title Subclause Title IEC 60512 Sub¢lause
Test No.
CP1 Repeated connections | 7.2.4
and disconnections
CP2 Contactyresistance 2aor2b 7.3.1
CP3 Vibration 7.2.3 Contact disturbance |6d and 2e 7.2.3
CP4 Rapid change of 7.4.1 11d
temperature
CP5 Climatic sequence 7.4.2 11a
CP6 Contact resistance As CP1 7.3.1
8.3.3.5 Test group D
5 specimens, or 2 x 5.'specimens as applicable, shall be subjected to the tests sqt out in
Table 1
Table 11 — Test group D
Test Measurement to be performed Requ1rement
Test phjase IEC 60512
Title Subclause Title Subclause
Test No.
DP1 Repeated connections | 7.2.4
and disconnections
DP2 Contact resistance 2aor2b 7.3.1
DP3 Flowing mixed gas 7.4.3 11g
corrosion test
DP4 Contact resistance As DP1 7.3.1
8.4 Flow charts

For quick orientation, the test schedules detailed in 8.2 and 8.3 are repeated as flow charts in
a simplified manner in Figure 6 and Figure 7.
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Examination of parts
General examination of spring clamp terminations and wires 7.1
10 spring clamp terminations without a specified conductor range
2 x 10 sets of parts for spring clamp terminations suitable for a conductor range
in all cases, as applicable
e Visual examination Test 1a
e Examination of dimensions and mass Test 1b
Preparation of specimens
Initial examination of spring clamp connections 7.2.1
10 specimens of spring clamp connections with a specified conductor
Z x 10 sets of parts 1or spring clamp terminations suitable jor a conducior range
in all cases, as applicable
e Visual examination Test)1a

Testing

Spring clamp terminations with and without
a specified wire range

- 5 specimens with spring clamp
terminations without a specified
conductor range

or

- 2 x 5 specimens with spring clamp
terminations suitable for a conductor
range (5 specimens for the min.
conductor and 5 specimens for the max.
conductor) as applicable

» Contact resistance

2ar2b
» Deflection of the wire
7.2.2
» Vibration and cantact disturbance
6d and 2e
« Contact resistance
2a/2b

Figure 6 — Basic test schedule (see 8.2)

- 5 spe€imens with spring clamp
terminations without a specified
conductor range

or

- 2 x 5 specimens with spring clamp
terminations suitable for a conductor
range (5 specimens for the min.
conductor and 5 specimens for the max.
conductor) as applicable

* Repeated connections
and disconnections
7.2.4

* Mechanical strength 16t

IEC
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Examination of parts

General examination of spring clamp terminations and wires
20 spring clamp terminations without a specified conductor range

2 x 20 sets of parts for spring clamp terminations,
suitable for a conductor range, in all cases, as applicable

71

e Visual examination
e Examination of dimensions and mass

Test 1a
Test 1b

Preparation of specimens

Initial examination of spring clamp connections
20 specimens for spring clamp connections with a specified conductor

2 x 20 specimens for spring clamp connections,
suitable for a condiuictor range _as npplirzhln

7.3.1

10 spring clamp terminations with a specified wire range, additionally as
applicable (see 7.2.2 c))

e Visual examination

Test 1a

Testing

Spring clamp terminations with and
without a specified wire range

- 5 specirhens with spring
clamp terminations without
a specifigd conductor range
or
- 2 x 5 sppcimens with spring
clamp terminations suitable
for a condluctor range

(5 specinjens for the min.
conductof and 5 specimens
for the m@x. conductor)

as applic@ble

- 5 specimens with spring
clamp terminations without
a specified conductor range
or

- 2 x 5 specimens with spring
clamp terminations suitable
for a conductor range

(5 specimens for the min.
conductor and 5 specimens
for the max. conductor)

as applicable

- 5 specimens Wwith spring
clamp terminations without
a specified¢«conductor range
or

- 2 x¢5.specimens with spring
clamp terminations suitable
for a conductor range

(5 specimens for the min.
conductor and 5 specimens
for the max. conductor)

as applicable

- 5 specimens with $pring
clamp terminations without
a specified conductpr range
or
- 2 x 5 specimens with spring
clamp terminations puitable
for a conductor range
(5 specimens for thg¢ min.
conductor and 5 spg¢cimens
for the max. condugtor)

as applicable

Figure 7 — Full test schedule (see 8.3)

Tegt group A Test group B Test group C Test group|D
» Repeated « Contact resistance » Repeated connections » Repeated conneclfions
connectign and 2a/2b and disconnections and disconnections
disconnegtion « Deflection of the wire 7.2.4 724
724 722  Contact resistance + Contact resistancg
» Mechanjcal strength « Electrical load and 2al2b 2al2b
46t temperature « Vibration and contact * Flowing mixed ga
9b disturbance corrosion test
« Contact resistance 6d and 2e 119
2al2b + Rapid change of « Contact resistancg
temperature 2al2b
11d
» Climatic sequence
11a
« Contact resistance
2al2b
IEC
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