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INTERNATIONAL ELECTROTECHNICAL COMMISSION
CONNECTORS FOR ELECTRICAL AND ELECTRONIC
EQUIPMENT - PRODUCT REQUIREMENTS -

Part 3-126: Rectangular connectors — Detail specification for 5 pole
power connectors for industrial environments with push-pull locking

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization’compris
all national electrotechnical committees (IEC National Committees). The object of IEC _is~to prom
international co-operation on all questions concerning standardization in the electrical and electronic fields.
this end and in addition to other activities, IEC publishes International Standards, Technical*Specificatio
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter reférred to as “I
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National"Committee interes
in the subject dealt with may participate in this preparatory work. International. governmental and n
governmental organizations liaising with the IEC also participate in this preparation~EC collaborates clos
with the International Organization for Standardization (ISO) in accordance with ‘conditions determined
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internatio
consensus of opinion on the relevant subjects since each technical _committee has representation from
interested IEC National Committees.

IEC Publications have the form of recommendations for international’ use and are accepted by IEC Natio
Committees in that sense. While all reasonable efforts are made\to ensure that the technical content of |
Publications is accurate, IEC cannot be held responsible for“the way in which they are used or for 3
misinterpretation by any end user.

In order to promote international uniformity, IEC Natiopal"Committees undertake to apply IEC Publicatig
transparently to the maximum extent possible in their national and regional publications. Any divergen

the latter.

IEC itself does not provide any attestation of<conformity. Independent certification bodies provide conform
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for g
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its-directors, employees, servants or agents including individual experts g
members of its technical committees and IEC National Committees for any personal injury, property damage|
other damage of any nature\wWhatsoever, whether direct or indirect, or for costs (including legal fees) g
expenses arising out of the)publication, use of, or reliance upon, this IEC Publication or any other |
Publications.

indispensable for,the_correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject
patent rightsy 1EC shall not be held responsible for identifying any or all such patent rights.

PAS is.a’ technical specification not fulfilling the requirements for a standard, but ma
ailable“to the public.

between any IEC Publication and the corresponding.national or regional publication shall be clearly indicated i

Attention is drawn te~the Normative references cited in this publication. Use of the referenced publicationg
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PAS 610/6-3-1T26 has been prepared by subcommittee 48B: Electrical connectors, of [EC

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

The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the
committee concerned as indicated in
the following document

Draft PAS Report on voting
48B/2593/PAS 48B/2612/RVC

Following publication of this PAS, which is a pre-standard publication, the technical committee

or

subcommittee concerned may transform it into an International Standard.
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This PAS shall remain valid for an initial maximum period of 3 years starting from the
publication date. The validity may be extended for a single period up to a maximum of
3 years, at the end of which it shall be published as another type of normative document, or
shall be withdrawn.
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INTRODUCTION

IEC SC 48B — Electrical connectors
Specification available from:
IEC General secretariat

or from the addresses shown on the inside cover.

IEC 61076-3-126 Ed.1

ELECTRONIC COMPONENTS
DETAIL SPECIFICATION in accordance with IEC 61076-1

Rectangular connectors

Detail specification for power
connectors for industrial
environments with push-pull
locking

Male and female eonnectors
Male and femdle contacts

Rewirable\—
Non-rewirable

Free cable connectors

Straight and right angle
connectors

Fixed connectors
Flange mounting

Single hole mounting
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CONNECTORS FOR ELECTRICAL AND ELECTRONIC
EQUIPMENT - PRODUCT REQUIREMENTS -

Part 3-126: Rectangular connectors — Detail specification for 5 pole
power connectors for industrial environments with push-pull locking

1| Scope

THis document covers rectangular IP65/IP67 connectors with 5 poles for electric power supply
up to 16 A. These connectors consist of fixed and free connectors, either rewirable or ngn-
rewirable (for both portions). It uses the general function principles of the push-pull connecflor
hqusing system described in IEC 61076-3-117 with IP65/IP67 degree of protection accordihg
to|IEC 60529 for harsh applications.

Male connectors have 5 square 1 mm electric contacts, with 16 A rated current. Connectqrs
adcording this document are without breaking capacity COCCaccording to IEC 61984,
therefore they are not intended to be engaged or disengaged, it normal use when live |or
under load, if not otherwise specified by the manufacturer.

2| Normative references

THe following documents are referred to in the gext’' in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the editipn
cited applies. For undated references, the latest edition of the referenced document (includipg
arly amendments) applies.

IEC 60050-581:2008, International [Eflectrotechnical Vocabulary — Chapter 581: Electfo-
méchanical components for electronic’equipment

IEC 60068-1, Environmental tésting — Part 1: General and guidance

IEC 60068-2-30, Environmeéntal testing — Part 2-30: Tests — Test Db: Damp heat, cyclic (13 h
+[2 h cycle)

IEC 60352-1, Solderless connections — Part 1: Wrapped connections — General requirements,
test methods-and practical guidance

IEC 60352-2, Solderless connections — Part 2: Crimped connections — General requirements,
test methods and practical guidance

IEC 60352-3, Solderless connections — Part 3: Solderless accessible insulation displacement
connections — General requirements, test methods and practical guidance

IEC 60352-4, Solderless connections — Part 4: Solderless non-accessible insulation
displacement connections — General requirements, test methods and practical guidance

IEC 60352-5, Solderless connections — Part 5: Press-in connections — General requirements,
test methods and practical guidance

IEC 60352-6, Solderless connections — Part 6: Insulation piercing connections — General
requirements, test methods and practical guidance
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IEC 60352-7, Solderless connections — Part 7: Spring clamp connections — General
requirements, test methods and practical guidance

IEC 60352-8, Solderless connections — Part 8: Compression mount connections — General
requirements, test methods and practical guidance

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

|Ef\ anL42 4.9 L onn. for for laoafraoni PERTT WO Y ] €. ] ool Qo na-aKntq Doyt 4 2
VU TZ T &, OUNMMTCUTUTrS TUT CTC U UTTIC CYUTOTITCTTU TCOTS Aty 1MTecaSUuUr CTiTCTItS arc 1 .

Géneral examination — Test 1b: Examination of dimension and mass

IEC 60512-2-1, Connectors for electronic equipment — Tests and measurements ~: Part 211:
Electrical continuity and contact resistance tests — Test 2a: Contact resistance — Millivolt leyel
method

IEC 60512-2-2, Connectors for electronic equipment — Tests and measdrements — Part 212:
Electrical continuity and contact resistance tests — Test 2b: Contact resistance — Specifi
tept current method

D
Q

IEC 60512-2-5, Connectors for electronic equipment — Tests and measurements — Part 215:
Electrical continuity and contact resistance tests — Test 2e: Contact disturbance

IEC 60512-2-6, Connectors for electronic equipment —cTests and measurements — Part 216:
Electrical continuity and contact resistance tests — Tést 2f: Housing (shell) electrical continujty

IEC 60512-3-1, Connectors for electronic equipment — Tests and measurements — Part 311:
Insulation tests — Test 3a: Insulation resistance

IEC 60512-4-1, Connectors for electronic-equipment — Tests and measurements — Part 411:
Vqltage stress tests — Test 4a: Voltagé-proof

IEC 60512-5-2, Connectors for-electronic equipment — Tests and measurements — Part 512:
Cyrrent-carrying capacity tests— Test 5b: Current-temperature derating

IEC 60512-6-1, Connectors for electronic equipment — Tests and measurements — Part 611:
Dynamic stress tests.=\Test 6a: Acceleration, steady state

IEC 60512-6-2,Connectors for electronic equipment — Tests and measurements — Part 612:
Dynamic stresstests — Test 6b: Bump

IEC 60542-6-3, Connectors for electronic equipment — Tests and measurements — Part 613:
Dynamic stress tests — Test 6¢: Shock

IEC 60512-6-4, Connectors for electronic equipment — Tests and measurements — Part 6-4:

Dynamic stress tests — Test 6d: Vibration (sinusoidal)

IEC 60512-6-5, Electromechanical components for electronic equipment — Basic testing
procedures and measuring methods — Part 6: Dynamic stress tests — Section 5: Test 6e:
Random vibration

IEC 60512-8-1, Connectors for electronic equipment — Tests and measurements — Part 8-1:
Static load tests (fixed connectors) — Test 8a: Static load, transverse

IEC 60512-8-2, Connectors for electronic equipment — Tests and measurements — Part 8-2:
Static load tests (fixed connectors) — Test 8b: Static load, axial
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IEC 60512-9-1, Connectors for electronic equipment — Tests and measurements — Part 9-1:
Endurance tests — Test 9a: Mechanical operation

IEC 60512-9-2, Connectors for electronic equipment — Tests and measurements — Part 9-2:
Endurance tests — Test 9b: Electrical load and temperature

IEC 60512-11-1, Electromechanical components for electronic equipment — Basic testing
procedures and measuring methods — Part 11: Climatic tests — Section 1: Test 11a — Climatic
sequence

IEC 60512-11-3, Connectors for electronic equipment — Tests and measurements — Part _4113:
Climatic tests — Test 11c: Damp heat, steady state

IEIC 60512-11-4, Connectors for electronic equipment — Tests and measurements +Part 1114:
Climatic tests — Test 11d: Rapid change of temperature

IEIC 60512-11-9, Connectors for electronic equipment — Tests and measurements — Part 1149:
Climatic tests — Test 11i: Dry heat

IEC 60512-11-10, Connectors for electronic equipment — Tests and-measurements — Part 11-
1d: Climatic tests — Test 11j: Cold

IEC 60512-11-13, Connectors for electronic equipment - Tests and measurements — Part 11-
13: Climatic tests — Test 11n: Gas tightness, solderless wrapped connections

IEC 60512-12-4, Connectors for electronic equipment — Tests and measurements — Part 1214:
Saldering tests — Test 12d: Resistance to soldeting heat, solder bath method

IEC 60512-12-5, Connectors for electronic~equipment — Tests and measurements — Part 1215:
Saldering tests — Test 12e: Resistance to“soldering heat, soldering iron method

IEIC 60512-13-1, Connectors for electronic equipment — Tests and measurements — Part 1341:
Mechanical operation tests — Test)13a: Engaging and separating forces

IEC 60512-13-2, Connectors*for electronic equipment — Tests and measurements — Part 1312:
Méchanical operation tests — Test 13b: Insertion and withdrawal forces

IEC 60512-13-5, €onnectors for electronic equipment — Tests and measurements — Part 1315:
Mechanical operation tests — Test 13e: Polarizing and keying method

IEC 60512-14-7, Electromechanical components for electronic equipment — Basic testinhg
prpcedures and measuring methods — Part 14: Sealing tests — Section 7: Test 14g9: Impacting
water

IEC 60512-15-1, Connectors for electronic equipment — Tests and measurements — Part 15-1:
Connector tests (mechanical) — Test 15a: Contact retention in insert

IEC 60512-16-5, Connectors for electronic equipment — Tests and measurements — Part 16-5:
Mechanical tests on contacts and terminations — Test 16e: Gauge retention force (resilient
contacts)

IEC 60512-15-6, Connectors for electronic equipment — Tests and measurements — Part 15-6:
Connector tests (mechanical) — Test 15f: Effectiveness of connector coupling devices

IEC 60512-17-3, Connectors for electronic equipment — Tests and measurements — Part 17-3:
Cable clamping tests — Test 17c: Cable clamp resistance to cable pull (tensile)
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IEC 60512-17-4, Connectors for electronic equipment — Tests and measurements — Part 17-4:
Cable clamping tests — Test 17d: Cable clamp resistance to cable torsion

IEC 60512-19-3, Electromechanical components for electronic equipment — Basic testing
procedures and measuring methods — Part 19: Chemical resistance tests — Section 3: Test
19c - Fluid resistance

IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)

IE aeneed  14-20007 Loouilat: on colimafion £or PRI V- V-U-Y IRVVIT 12N~ N P-SVVIRWI-N [ P-O~"1 wotana Dot
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Principles, requirements and tests
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C 60998-2-1:2002, Connecting devices for low-voltage circuits for household and”simi
rposes — Part 2-1: Particular requirements for connecting devices as separate entities wi
rew-type clamping units

C 60999-1:1999, Connecting devices — Electrical copper conductors =_Safety requiremer
screw-type and screwless-type clamping units — Part 1: Geneéeral requirements a
rticular requirements for clamping units for conductors from 0,2 mm2 up to 35 mi
cluded)

C 60999-2, Connecting devices — Electrical copper conductors — Safety requirements
rew-type and screwless-type clamping units — Part 2: Rarticular requirements for clampi
its for conductors above 35 mm2 up to 300 mm?2 (included)

C 61076-1:2006, Connectors for electronic eqdipment — Product requirements — Part
bneric specification

C 61076-3:2008, Connectors for electronic equipment — Product requirements — Part
ctional specification for rectangular connectors

C 61984:2008, Connectors - Safety requirements and tests
C 62430:2009, Environmentally conscious design for electrical and electronic products

C GUIDE 109, Environmental aspects — Inclusion in electrotechnical product standards

nventions forviews

Chnical-product documentation

D 128-30:2001, Technical drawings — General principles of presentation — Part 30: Bagi

D 1302:2002, Geometrical Product Specifications (GPS) — Indication of surface texturel|i
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0 41469:2016 _Plastics — Generic identification and mnrl(ing aof 'nlncfir‘c prnrl:mfc

Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-581 as well
as the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

IE

C Electropedia: available at http://www.electropedia.org/
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ISO Online browsing platform: available at http://www.iso.org/obp

3.1
protective conductor
PE

co

Note 1 to entry:

nductor provided for purposes of safety, for example protection against electric shock

earthing conductor.

No
pu

[S

S

Cq

In an electrical installation, the conductor identified PE is normally also considered as protective

C60050-5812008,581-27-261

rthing conductor provided for functional earthing

te 1 to entry: Functional earthing a point or points in a system or in an installation or in equipment,
poses other than electrical safety.

ODURCE: IEC 60050-195, Amendment 1: 2001, 195-01-13]

Technical information

.1 Systems of levels

1.1 Performance levels

e Table 9.

.1.2 Compatibility levels, according\to IEC 61076-1:2006

nnectors according to this document are deemed to be intermateable.

.2 Classification into climatic categories

ble 1 shows the climatic ¢category.

Table 1 — Climatic category

for

Climatic Category temperature Damp heat steady state Days
Fategory Lower Upper Temperature Relative humidity

°C °C °C %
5/070/21 -25 +70 40 93 21

4.3 Clearance and creepage distances

Creepage and clearance distances shall meet the requirements given in 6.4.1.

4.4 Current-carrying capacity

See 6.4.3.

4.5 Marking

The marking of the connector and the package shall be in accordance with 2.7
IEC 61076-1:2006.

of
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5 Dimensional information

5.1 Common features

Connectors meant to comply with IP ratings per IEC 60529 shall be appropriately mated and

sealed in order to meet the requirements detailed in the test schedules in 7.2.

5.2 Reference system

Coordination dimensions are dimensions without tolerances which indicate the boundary

or

centre-line references in order to allow arrangement.

Dimensions are given in millimetres, drawings are shown in first angle projection accordi
ISP 128-30. The shape of connectors may deviate from those shapes given in thé followi
fiqures as long as the specified dimensions are not influenced.

5.3 Engagement (mating) information
5.8.1 Engaging (mating) direction
5.3.1.1 General

An arrow in Figure 1 indicates the mating direction.

9
N9

[ )

Figure 1 — View showing mating direction

5.8.1.2 Contact levels and sequencing

Fqr all interfaces, the contact sequence during the connection process shall be:

¢ | Rrotective Earth (if any)

e Functional Earth (if any)

e Power contacts

During disconnection the order shall be reversed.

5.3.2 Perpendicular to the engaging (mating) direction

Not applicable.

5.3.3 Inclination

Not applicable.
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5.4 Fixed connectors
5.4.1 Dimensions
Figure 2 shows a fixed connector with male contacts and Table 2 shows the related
dimensions.
Detail
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Figure 2 — Fixed connector with male contacts
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Table 2 — Dimensions of fixed connector

Dimensions in millimetres

Letter Minimum Nominal Maximum
B1 19,9 20 20,1
B2 28,7 28,8 28,9
B3 31,05 31,2 31,35
B4 32,15 32,2 32,25
B5 34,1 34,2 34,3
B6 R 2,75 R 2,8 R 2,85
B7 R 1,93 R2 R 2,07
B8 29° 30° 31°
B9 - 3,61 5
B10 12,2 12,35 12,5
B11 8,25 8,3 8,35
B12 7,44 7,5 7,56
B13 4,4 4,5 4,6
B14 8,05 8,15 8,25
B15 18,15 18,2 18,25
B16 21,45 21,5 21,55
B17 0,6 0,65 0,8
B18 0,55 0,6 0,65
B19 1,85 1,9 1,95
B20 1,9 2 2,1
B21 R 4,9 R5 R 5,1
B22 R0,3 R 0,4 R0,5
B23 14° 15° 16°
B24 1,4 2,4 2,6
B25 0,95 1 1,1
B26 2,78 2,8 2,87
B27 0,95 1 1,05
B28 0,40 0,5 0,55
B29 2,04 2,14 2,24
B30 0,95 1 1,05
B31 2,64 2,74 2,99
B32 - 5,08 1 -
B33 R 2,98 R 3,08 R 3,38
B34 5,95 6 6,2
B35 2,95 3 3,05
B36 21 2,2 2,35
B37 0,45 055 0,65
B38 32,1 32,25 32,4
B39 13,9 14 14,1
B40 32,9 33 33,1
B41 21,65 21,85 22,05
B42 3,4 3,5 3,6
B43 1,25 - -

NOTE Theoretically precise dimension.
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5.4.2 Electrical terminations

The contact terminations shall be of any type.
Solderless terminations shall be in accordance with the relevant part of the IEC 60352 series.
Screw-type or screwless-type terminations shall be in accordance with IEC 60999-1.

5.5 Free connectors

5.5.1 Dimensions

1%
(o8

Figure 3 shows a free connector with female contacts and Table 3 shows the)relat
dimmensions.
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Table 3 — Dimensions of free connector

Dimensions in millimetres
Letter Minimum Nominal Maximum
A1 35,95 36,2 36,45
A2 31,89 32,06 32,09
A3 21,7 - -
A4 20,45 - -
A5 - - 19,35
A6 29,45 - -
A7 31,45 - -
A8 34,4 34,5 34,6
A9 29° 30° 31°
A10 - 361 -
A1 R 3,07 R 3,1 R 3,3
A12 - - 26,8
A13 17,89 18,06 18,09
A14 23 23,2 23,4
A15 4,6 5,1 5,6
A16 2,15 2,25 2,45
A17 8,26 8,33 8,38
A18 1,48 1,53 1,58
A19 2,93 3 3,1
A20 0,95 1 1,1
A21 0,57 0,6 0.8
A22 2,5 2,6 2,7
A23 0,63 0,68 0,73
A24 5,73 5,83 5,88
A25 1,95 2 2,05
A26 2,89 2,92 2,95
A27 R 2,78 R 2,93 R 3,03
A28 2,1 2,52 2,57
A29 - 5,08 1 -
A30 120° 125 130°
NQTE “Theoretically precise dimension.

5.5.2 Electrical terminations

The contact terminations shall be of the following types: screw, crimp, piercing, insulation
displacement, press-in or solder.

Solderless terminations shall be in accordance with the relevant part of the IEC 60352 series.
Screw-type or screwless-type terminations shall be in accordance with IEC 60999-1.

5.6 Accessories

Not applicable.
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5.7 Mounting information for connectors

Figure 4 shows a panel cut out for the fixed connector and Table 4 shows the related
dimensions.

i

1

IEC

Figure 4 — Mounting information — panel eut-out outline

Table 4 — Mounting dimensions

Dimensions in millimetres

Letter Minimum Nominal Maximum

mm mm mm

C1 22,7 22,8 22,9

Cc2 32,9 33 33,1

C3 3341 33,2 33,3

C4 13,9 14 14,1

C5 - M3 -

Cc6 - - 1,25

5.8 Gauges

5.8.1 Sizing'gauges and retention force gauges

Material;-tool steel, hardened

Vs
V = Surface roughness acc. to ISO 1302: Ra

=0,25 ym, Ra,,i, = 0,15 ym

max min

Surface clean and free of grease.

Figure 5 shows gauge dimensions.
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IEC

Figure 5 — Gauge dimensions

Table 5 shows gauge dimensions.

Table 5 — Gauge dimensions

Gauge Mass Application oa I min Nom'pin o
g mm mm mm
P51 - Sizing 1,03 mm 10
+0,01 /0 mm
1,0
P52 25 Retention force 0,97 mm 10
0/-0,01 mm

5.8.2 Mechanical function, engaging/separating/insertionfwithdrawal force gauges

Naot applicable.

5.8.3 Probes

Naot applicable.

5.8.4 Contact resistance gauge

Naot applicable.

5.8.5 Test panel (for voltage(proof test)

Fqr all styles of fixed connectors, the panel cut-out shall be designed according to the
drawings in 5.7 with Cuf:out dimensions 2 pum larger than the maximum permitted
coarresponding dimension of the fixed connector. The test panel shall have the maximym
thickness.

Fgr free connecétors, the connectors shall be wrapped into a foil of aluminium. The foil shall pe
connected to)PE.

S.JJ.G Test panel (for EMC/crosstalk, etc.)
t

Nat applicable.

6 Characteristics

6.1 General

For the ratings, see Table 6.
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Table 6 — Ratings of connectors

Contacts Rated voltage Rated current
a.c.ord.c. A
\
5 (4+FE) 60 16

Insulation resistance: 108 Q min.

CI ' % T okl 4
nmraure \JCILUU\le- SUCCT TdAVIC 1

Contact spacing: see Clause 5

THe Detail Quality Specification according to IEC 62197-2-1xx is not applicable.

6.2 Pin assignment and other definitions

Sdge Clause 5.

6.3 Classification into climatic categories

Conditions: IEC 60068-1
Tgble 1 shows the climatic category.

THe lowest and highest temperatures and the duration of the damp heat, steady stdte
test should be selected from the preferred valuesystated in 2.2 of IEC 61076-1:2006.

6.4  Electrical characteristics
6.4.1 Creepage and clearance distances

Clearance and creepage distances;.8hall be measured according to IEC 60512-1-2 with the
following additional requirements,

Fgr this connector clearance' and creepage distances shall be measured only in mated
pasition (connector witho(t breaking capacity COC as defined in IEC 61984).

THe connector has protection against electric shock by finger safety (IP2X or IPXXB), both|in
thé¢ mated or unmated condition, after mounting (see also 6.4.2.2 of IEC 61984:2008). Hor
minimum values. for clearance and creepage distances see Clause 5.

6.4.2 Voltage proof

THe /coordination of creepage and clearance distances has to be performed accordipg
IEC60664-1.

The connector shall be tested according to the ratings in 6.1 and shall be mounted to the test
panel specified in 5.8.5.

Conditions: IEC 60512-4-1, Test 4a
Standard atmospheric conditions
Mated connectors

For ratings see Table 6 and Table 8.
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Application information: The permissible rated voltage depends on the application or specified
safety requirements. Reductions in creepage or clearance distances may occur due to the
printed board or wiring used, and shall duly be taken into account.

Table 7 shows rated impulse voltage and pollution degree.

Table 7 — Rated impulse voltage — Pollution degree

Rated impulse voltage Pollution degree
kv
1,5 3

Tdble 8 shows voltage proof.

Table 8 — Voltage proof

kV withstanding voltage

Between contacts Between contacts(and metal-housing
Fixed connectors Free connectors Fixed connectors Free connectors
2,21 2,21 2,21 2,21

6.4.3 Current-carrying capacity

Conditions: IEC 60512-5-2, Test 5b

All contacts except FE and PE, connected in Series.

THe current-carrying capacity of conngctors shall comply with the de-rating curve given
Figure 6 as a minimum requirement.

n
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TE 1 The maximum permissible current | for anyambient temperature between T = -25°C and T = 40 °Q
=|16 A.

TE 2 The maximum permissible current ffor an ambient temperature between T = 40 °C and T= 70 °C|

4.4 Contact and shield resistance
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Figure 6 — Connector de-rating curve

nditions: IEC 60512:2-1, Test 2a, IEC 60512-2-2, Test 2b and IEC 60512-2-6, Test 2f
bndard atmospheric conditions.

nditions: IEC 60512-2-1, Test 2a

Mated connectors.

Méasurement points: 40 mm behind the cable glands

Power contacts and FE contact: 10 mQ max.

Upax € 20 mV (AC or DC)

I, <100 mA(AC or DC)

Shield contact (if any): not applicable.

Among all conductors, difference between maximum and minimum:
10 mQ max.

R2 (after test) s R1(before test) +5mQ

6.4.5 Insulation resistance

Conditions: IEC 60512-3-1, Test 3a, Method A

S

S
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Standard atmospheric conditions

Mated connectors
Test voltage: 500 V d.c.
Each contact to all others: 108 Q min

6.4.6 Impedance

Not applicable.

IEC PAS 61076-3-126:2018 © IEC 2018

6.4.7 Transmission characteristics

Naot applicable.

6.9 Mechanical characteristics

6.9.1 Mechanical operation
Conditions: IEC 60512-9-1, Test 9a
Standard atmospheric conditions
Max. speed of operations = 10 mm/s
Rest: 30 s, unmated

Tdble 9 shows the number of mechanical operations.

Table 9 — Number of mechanical operations

Performance level

Mechanical operations

P21

100

other types

a

a8 Other mating cycles are upon*agreement between manufacturer and user.

6.9.2 Effectiveness of connector coupling devices

Conditions: IEC 60512-15-6, Test 15f

Standard atmospheric conditions
Applied forcet P50 N

Test duration: 60s = 5s
Force.speed: < 44,5 N/s

6.9.3 Engaging and separating forces (or insertion and withdrawal forces)

Conditions: IEC 60512-13-1 Test 13a

Coupling speed: < 10 mm/s

All types, insertion and withdrawal: 60 N maximum

Initial torque test insertion: 1,0 Nm max. and withdrawal 0,7 Nm max.

After conditioning torque test insertion 2,0 Nm max. and withdrawal 1,2 Nm max.

6.5.4 Contact retention in insert

Not applicable.
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6.5.5 Polarizing and coding method

See Table 10.

Conditions: IEC 60512-13-5, Test 13e

Standard atmospheric conditions

— 25—

Table 10 — Total insertion force

A 1 r 1
NUMPOTTOT POTCS

T b e £
rotarmsertomnrorce

N

Max. 90

6.6 Other characteristics

6.65.1 Vibration (method half-sine)
Canditions: IEC 60512-6-4, Test 6d

Axes: 3-X,Y, 2z

Figure 7.

Frequency range: 10 Hz — 500 Hz
Amplitude: 0,35 mm

Frequency change: 1 octave/min.
Number of sweeps per axis: 10

Acceleration: 50 m/s?

Standard atmospheric conditions
Connectors in mated and locked position

Duration: 10 swaps each axis

Figure 7 shows a dynamic.stress test arrangement.

Free connector

\

50 \

Fixed

The fixed and free connector shallshe rigidly installed in a suitable fixture as specified

Cable with maximum wire-size or overmoulded cable.

Dimension in millimetrds

connector

n

N

1

Cable

“Cable clamp

/S

Figure 7 — Stress test arrangement

/1_— Mounting panel

IEC
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6.6.2 Shock (method half-sine)

Conditions: IEC 60512-6-3, Test 6¢

Duration of the impact: 11 ms
Axes:3-X,Y, z

Acceleration: 500 m/s?

Standard atmospheric conditions
Connectors in mated and locked position

Cq

Nd

6.

Cq

6.
6.
If

egse recycling.

6
TH

.6.3 Degree of protection provided by enclosures (IP-code)

.6.4 Screen and shielding properties

.J-2 Design/use of material

in

The fixed and free connector shall be rigidly installed in a suitable fixture as specified
Figure 7.

Duration: 6 shocks per axis (3 positive axis, 3 negative axis)
Cable with maximum wire size or overmoulded cable.

nditions: IEC 60529, test 14.2.5 and test 14.2.7 (second numeral) and

IEC 60529, IP6X test 6, Table 7 (first numeral)

Both IPX5 and IPX7 (second numeral) according to IEC 60529
Connectors in mated and locked position.

Fixed connector to be mounted according 5.8.5.

t applicable.

5.5 Static load test
nditions: IEC 60512-8-1, Test 8a.

A force of 50 N to be appliedat the end of the free housing to load the coupling devige
with the maximum torque.

f Environmental aspects
.1 Marking of.insulation material (plastics)

applicable and possible, all plastic material should be marked according to ISO 11469 |to

ed{design has to take into account the relevant IEC guides for designing products (IEC

62

7

Qﬂ) and the use of material (IF(‘ Guide 100) with rngnrd to the environment

Test schedule

7.1 General

7.1.1 Overview

This test schedule shows the tests and the order in which they shall be carried out as well as
the requirements to be met.
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Unless otherwise specified, all tests shall be carried out under standard atmospheric
conditions for testing as specified in IEC 60068-1, as directed by the applicable part of
IEC 60512.

Unless otherwise specified, mated and locked sets of connectors shall be tested. Care shall
be taken to keep a particular combination of connectors together during the complete test
sequence, i.e. when unmating is necessary for a certain test, the same connector styles as
before shall be mated for the subsequent tests.

In

the following, a mated and locked set of connector stvles shall be called a specimen

Th

7.

TH
IE

S
Sq
S

Af

.1.2 Climatic category

e climatic category and related performance levels are stated in Table 1.

1.3 Creepage and clearance distances

e coordination of creepage and clearance distances has to be (performed accordi
C 60664-1.

e Table 6 for the rated voltage.
e Table 7 for the rated impulse voltage and pollution degree.
e Table 8 for the voltage proof.

plication information: The permissible rated voltage depends on the application or specifi

safety requirements. Reductions in creepage. or clearance distances may occur due to t

pr
7.

Cq

TH

Sp
co

nted board or wiring used, and shall dulysbe taken into account.
1.4 Arrangement for contact resistance measurement

nditions: IEC 60512-2-1, Test2a
Standard atmospheric conditions
Measuring poipts, see Figure 8
e measurement of, contact resistance shall be carried out on the number of contad

ecified. Any subséguent measurements of contact resistance shall be made on the san
ntacts. Figure 8-shows a contact resistance arrangement.

ne
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Fixed connector
\

Free connector \ A

25 I""". ﬁ:

—\ s

Dimension in millimetres

7.

Cq
IE

Fi

7.
Cq

7.
Th

sh

edsuring poinfs u:

Figure 8 — Contact resistance arrangement

1.5 Arrangement for dynamic stress tests

C 60512-6-4, Test 6d.
jure 7 shows a dynamic stress test arrangement.

1.6 Arrangement for testing static.load, axial

nditions: IEC 60512-8-2, Test 8b

1.7  Wiring of specimens

ould be duly taken intoraccount.

W
/h‘/
) / L / il :H\—?J
7 Cable —_—
— 1 \

{

\

MefiSdring paint

nditions: IEC 60512-6-1, Test 6a, IEC 60512-6-2, Test 6b, IEC 60512-6-3, Test 6¢ apd

e terminations shall be wired, in accordance with the relevant part of IEC 60352. For screw-
type or screwless-type eonnection tests, also the relevant requirements of IEC 60999

1
—_
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7.2 Test schedules
7.21 Basic (minimum) test schedule (Table 11)
Table 11 — Basic tests
Test Test Measurement to be Requirements
phase performed
Title IEC 60512 Severity or Title IEC 60512 | PL | All connector styles
Test No. condition test test No.
1 General T Unmated Visual Ta There shall be no
examination connectors examination defect that would
impair normal
operation
Examination of |1b The dimehsions
dimensions and including/contact
mass sequence, creepageg
and-clearance shall
comply with those
specified
2. Engaging and Speed: 4 Engaging and 13a See 6.5.3
separating (mm/s)maximum |separating
forces forces
or or
2.2 Insertion and 13b
withdrawal
forces
3 Contact Connection points |Contagt 2aor2b 5 mQ maximum
resistance asin7.1.4 resistance
4 Insulation Test voltage 500 V |lnsulation 3a 108 Q minimum
resistance + 15V d.c. resistance
Method A
5 Voltage proof Method H Voltage proof 4a See Table 8
There shall be no
breakdown or
flashover
6. Soldering 12 Contact 2aor2b 5 mQ maximum
resistance
including
termination
or
6.2 |Other Series 1)
applicable
connectioh
method
| If the«cormector features solder terminations, the appropriate test(s) and condition(s) shall be selected fr¢gm
IEC(60512. In case of solderless terminations, other appropriate connection tests shall be additional to, |or
réplace, the specified tests, for example tests of IEC 61076-3, or tests of the applicable parts of IEC 60352,
such as test group GP of the full test schedule.

7.2.2

7.2.21

Full test schedule

General

Contact resistance measurements and contact interruption measurements may be performed
on different contacts. It is permissible to prepare separate connectors for each test.

Contact resistance measurements and insulation resistance/voltage proof measurements shall
be performed on different contacts. It is permissible to prepare separate connectors for each.
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Dimensions that affect creepage and clearance distances and other dimensions that affect
intermateability shall be measured.

In Table 12 below, the minimum number of contacts shall be satisfied; for example if a
connector has only 4 contacts, there shall be 8 connectors for test group AP, to satisfy the

mi

nimum number of contacts under test.

Table 12 — Number of test specimens and contacts

Test

roup AP BP CP DP EP FP GP HP JP

Test
specir

nens

Numb
conta

er of |Each Each Each Each Each Each Each Each Each Eac
ts specimen |specimen |specimen [specimen [specimen [specimen [specimen [specimen [sp€cimen |spe
fully fully fully fully fully fully fully fully fally fully]
equipped |equipped |equipped |equipped |equipped |equipped |equipped |equipped){€quipped |equi

imen

pped

Fd

orfly 2 of the 6 specimens shall be subjected to the IPX5 and 1PX7 tests. The sarn

SP)
im

7

TH

Al

detailed in the following. Table 13 shows the‘test group P.

TH
€3
th

"
sp

.2.2.2 Test group P — Preliminary

r the full test schedule, 30 specimens are needed (10 groups of.3). Within each grou

ecimens are used for both tests against ingress of water, waterjets, IPX5, and temporg
mersion, IPX7. Two additional specimens shall be used for thé dust-tight test, IP6X.

e specimens shall consist of the complete connector assembled together.

specimens shall be subjected to the testigroup P — preliminary tests in the sequen

b sequence given.

e test parameters required- shall not be less than those listed. The following teg
ecify the characteristics-to-be checked and the requirements to be fulfilled.

e specimens shall then be divided into~the appropriate number of groups. All connectors|i
ch group shall undergo the following tests as described in this detail specification and|i

pv
ne

y

—
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Table 13 — Test group P

Test Test Measurement to be performed
hase
P Title IEC 60512 Severity or Title IEC 60512 Requirement
Test No. condition of Test No. All connector styles
test
P1 General 1 Unmated Visual 1a There shall be no defect that
exami- connectors examination would impair normal operation
nation
Dimensional |1b The dimensions shall comply
examination with those specified in the
refevant figure of Clause b.
P2 Polarizing |13e Not applicable
method
P3 Contact 2a 10 mQ maximum
resistance
P4 Test voltage500 |Insulation 3a Min 108Q
V+15Vd.c. resistance
Method A8
contacts/specime
n
Pq Contact/contact: |Voltage proof |4a See Table 8
Method A mated There shall be no breakdown o
connectors flashover
All contacts to See Table 8 and IEC 60664-1
test panel:
Method A mated
connectors
7.2.2.3 Test group AP — Dynamic/climatic

Tgble 14 shows the test group AP.
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Table 14 —Test group AP

Test Test Measurement to be Requirements
phase performed
Title IEC 60512 Severity or Title IEC 60512 | All connector styles
Test No. condition of test Test No.
AP1 See 6.5.3 Insertion 13b See 6.5.3
and
withdrawal
forces
APZ Gauge Female contacts only Engaging T6e Not applicable
retention 3 contacts/specimen and
force sizing and retention separating
force gauge See Table |forces
14,21
AP3 Vibration 6d 10 Hz-500 Hz 0,35 mm | Contact 2e Duratioh,of disturbande
or 50 m/s? disturbance 1 ps'max.
3 axis
10 swaps each axis Contact 2a Rise in relation to
resistance — initial values 5 mQ
Millivolt max.
level
method
Visual 1a There shall be no
examination defect that would
impair normal
operation
AP4 Shock 6¢c Arrangement according | Contact 2e Duration of disturbande
to Figure 7 disturbance 1 us max.
Half sine
shock acceleration Contact 2a Rise in relation to
490 m/s? (50 g) re_si_stance - initial values 5 mQ
Duration of impact: Millivolt max.
11 ms level
6 shocks peraxis method
3 positive axis Visual 1a There shall be no
examination defect that would
3 negative axis impair normal
operation
AP5 Rapid 11d £25°Cto 70 °C, Contact 2a Rise in relation to
change of t = 30 min, 5 cycles resistance- initial values 5 mQ
temperature Millivolt max.
level
method
Insulation 3a 108 Q min.
resistance
Voltage 4a See Table 8
proof
There shall be no
breakdown or flashovér
Visual 1a There shall be no
examination defect that would

fmpatrnormat
operation



https://iecnorm.com/api/?name=2b97b6dd622c3c970cf3708324a5b5b4

IEC PAS 61076-3-126:2018 © IEC 2018

— 33 -

Table 14 (continued)

Test Test Measurement Requirements
phase to be performed
Title IEC 60512 Severity or Title IEC 60512
Test No. condition of test Test No.
AP6 Climatic 11a
sequence
AP6.1 | Dry heat 11i Temp.: 70 °C Insulation 3a 108 Q min.
Duration: 16 h resistance at
high
temperature
AP6.2 | Damp heat, | 11m Method Db Visual 1a There shall beyho
cyclic, first Temp.: 40 °C examination defect that.would
cycle Recovery time: 2 h impair nermal
operation
AP6.3 | Cold 11j Temp.: -25 °C Visual 1a There shall be no
Duration: 2 h examination defect that would
Recovery time: 2 h impair normal
operation
AP6.4 | Damp heat, | 11m Conditions according | Contact 2a Rise in relation to
cyclic, to AP6.2 resistance — initial values 5 mQ
remaining 5 cycles Millivolt level max.
cycles Recovery time: 2 h method
Insulation 3a 108 Q min.
resistance
Voltage proof |4a See Table 8
There shall be no
breakdown or flashovér
Insertion and 13b See 6.5.3
withdrawal
forces
Visual 1a There shall be no
examination defect that would
impair normal
operation
AP7 Impacting 149
water
AP7.1 | IP code See IEC 60529 IEC 60529:198 No leakage on contacfs
second 9, Test 14.2.5
charac- and Test
teristic 14.2.7
numeral
AP7.2 | IP code first Dust IP6X Test 6 IEC 60529:198 IP6X no deposit of dupt
charaéteristi Table 7, see 9, on contacts 2
cuumeral IEC 60529 Table 7
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Table 14 (continued)

Test Test Measurement Requirements
phase to be performed
Title IEC 60512 Severity or Title IEC 60512
Test No. condition of Test No.
test
AP7.3 Contact resistance 2a Rise in relation to
— Millivolt level initial values 5 mQ
2b max.
Tnsulaiion 3a 10° Q min.
resistance
Voltage proof 4a See Table 8

There shall(be no
breakdewnor flashover

Insertion and 13b See'6:5.3
withdrawal forces

AP8 Visual examination |1a There shall be no
defect
that would impair
normal
operation
AP9 Polarizing 13e It shall be possible to
method correctly align and

mate the appropriate
mating connectors. It
shall not be possible t
mate the connectors i
any other than the
correct manner

= O

o

It is allowed to perform AP7.2 with an additional specimen, extending the total number of specimen by 1.
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