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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RADIO-FREQUENCY CONNECTORS -

Part 8: Sectional specification — RF coaxial connectors with inner
diameter of outer conductor 6,5 mm (0,256 in) with bayonet lock —
Characteristic impedance 50 Q (type BNC)

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

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

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

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Publication.

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

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

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

International Standard IEC 61169-8 has been prepared by subcommittee 46F: RF and
microwave passive components, of IEC technical committee 46: Cables, wires, waveguides,
RF connectors, RF and microwave passive components and accessories.

This first edition of IEC 61169-8 cancels and replaces IEC 60169-8 published in 1978 as well
as its Amendment 1 (1996) and Amendment 2 (1997). This edition constitutes a technical
revision.

This first edition of IEC 61169-8 differs from IEC 60169-8 primarily in that it contains a new
Clause 7: Quality assessment procedures and a new Clause 8: Instructions for preparation of
detail specifications. Futhermore this IEC 61169-8 refers to IEC 61169-1 whereas IEC 60169-
8 referred to IEC 60169-1.
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This bilingual version (2014-01) corresponds to the monolingual English version, published in
2007-02.

The text of this standard is based on the following documents:

FDIS Report on voting
46F/57/FDIS 46F/67/RVD

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

The French version of this standard has not been voted upon.
This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts of the IEC 61169 series, published under the general title Radio frequency
connectors, can be found on the IEC website.

The QC number that appears on the front cover of this publication is the specification number
in the IEC Quality Assessment System for Electronic Components (IECQ).

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch” in
the data related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
*+ amended.
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RADIO-FREQUENCY CONNECTORS -

Part 8: Sectional specification — RF coaxial connectors with inner
diameter of outer conductor 6,5 mm (0,256 in) with bayonet lock —
Characteristic impedance 50 Q (type BNC)

1 Scope

This part of IEC 61169, which is a sectional specification (SS), provides information and rules
for the preparation of detail specifications (DS) for RF coaxial connectors which may
preferably be used with RF cables 60096 IEC 50-3 of IEC 60096-2. These connector patterns
are for low power, quick connect/disconnect applications using a bayonet type coupling
mechanism and are commonly known as type "BNC".

It describes the interface dimensions for general purpose connectors, dimensional details for
standard test connectors together with gauging information and the mandatory tests selected
from IEC 61169-1, applicable to all DS relating to type BNC connectors.

This specification indicates the recommended performance characteristics to be considered
when writing a DS and covers test schedules and inspection requirements.

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60068-1:1988, Environmental testing — Part 1: General and guidance
Amendment 1 (1992)

IEC 60096-2, Radio-frequency cables — Part 2: Relevant cable specifications

IEC 61169-1:1992, Radio-frequency connectors — Part 1: Generic specification — General
requirements and measuring methods

3 IEC type designation

Connectors of this standard shall be designated by:

a) the reference to this standard, 61169-8 IEC;
b) a serial number (see Clause 6);
c) a letter corresponding to the climatic category (see 7.2).

Example:

61169-8-1EC-1A denotes a free pin connector belonging to climatic category 40/85/21 to be
used with an RF coaxial cable 60096 IEC 50-3-1/3/4.

NOTE The type designation used in this standard is provisional. A final type designation is under consideration.
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4 Interface dimensions

4.1 Dimensions — General purpose connectors

The original dimensions are in inches.
All undimensioned pictorial configurations are for reference purposes only.

411 Pin connector

Note 7

3

‘Note 1—/‘

h—w] -—

/\_% |

04378

Figure 1 — Connector with pin-centre contact (for dimensions, see Table 1)
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IEC 113/07

Figure 2 — Details of bayonet lock
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Figures 3 and 4 — Details of alternative coupling grooves
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Figure 5 — Details of pin-centre contact
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Table 1 — Dimensions for connector with pin-centre contact

mm inch
Reference Note
Min. Max. Min. Max.

a 9,78 9,91 0,385 0,390 9/diam.
b - - - - 3/9/diam.
c 4,83 - 0,190 - 9/diam.
d 1,32 1,37 0,052 0,054 9/diam.
e 5,33 - 0,210 -
f 5,28 - 0,208 -
g 0,15 - 0,006 -
h 0,08 1,02 0,003 0,040
m 2,140 nom. 0,0842 nom diam.
p 1,44 nom. 0,057 nom 10
u 5,38 - 0,212 -
v - 8,18 - 0,322 9/diam.
z 2,31 2,46 0,091 0,097 6
aa 11,76 - 0,463 - 6
ab 10,14 nom. 0,399 nom. 6
ac 1,14 - 0,045 - 6/rad.
ad 1,96 3,05 0,077 0,120
af - 0,64 - 0,025 diam.
t 4,47 4,67 0,180 0,184
w 3,15 - 0,124 -
X 0,46 0,56 0,018 0,022
y 2,31 2,46 0,091 0,097

NOTE 1 Mechanical and electrical reference plane.

NOTE 3 Slotted and flared to meet gauge test according to 5.1.1.

NOTE 6 It is permitted to use either Figure 3 or Figure 4.

NOTE 7 Sealing gasket to meet required electrical and environmental performance.

NOTE 9 Diameters §ha|l be gauged to ensure that on mmC each feature is on or can take up a

common axis.
NOTE 10 This dimension shows the position when the bayonet sleeve is locked.

Full document details: IEC 61169-8 2
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4.1.2 Socket connector
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Figure 6 — Connector with socket-centre contact (for dimensions, see Table 2)
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Figure 7 — Details of socket-centre contact
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Table 2 — Dimensions for connector with socket-centre contact

mm inch
Reference Note
Min. Max. Min. Max.

a 9,60 9,70 0,378 0,382 9/diam.
b 8,10 8,15 0.319 0,321 9/diam
c - 4,72 - 0,186 9/diam.
d - - - - 3/9/diam.
e 4,55 5,23 0,179 0,206
f - 5,28 - 0,208
g - 0,15 - 0,006
h 4,95 - 0,195 -
k - - - - 8
m 2,140 nom. 0,0842 nom. diam.
p 10,52 - 0,414 -
r - 6,50 - 0,256 4/diam.
s 8,79 9,04 0,346 0,356 diam.
t 5,18 5,28 0,204 0,208
u 8,31 8,51 0,327 0,335
v 8,31 8,46 0,327 0,333 9/diam.
ac 10,97 11,07 0,432 0,436 9
ag 1,91 2,05 0,075 0,081 diam.

NOTE 1 Mechanical and electrical reference plane.

NOTE 3 Slotted and closed to meet requirements of 5.1.2.

NOTE 4 Applies only when dielectric extends beyond reference plane.

NOTE 6 A concave depression between studs is permissible.

NOTE 8 Chamfer or radius.

NOTE 9 Diameters §ha|l be gauged to ensure that on mmC each feature is on or can take up a

common axis.

5 Mechanical gauges and standard test connectors

5.1 Mechanical gauges
5.1.1 Connectors with pin centre contact
51.1.1 Gauge for outer contact of pin connector
—- u—~-§
am - e ~a-- i
S = 1 |
2 FL S v s a
|
et S S
i
/ 30°

050178

Figure 8 — Gauge for outer contact of pin connector
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Table 3 — Dimensions for gauges for outer contact of pin connector

Gauge B (for measurement of gauge retention
Gauge A (for sizing purposes) force for outer conductor)
Mass (weight) of gauge: 225 + 5¢g
mm inch mm inch
Reference

Min. Max. Min. Max. Min. Max. Min. Max.
ag¢ 9,63 9,68 0,379 0,381 9,63 9,68 0,379 0,381
b ¢ 8,08 8,10 0,318 0,319 8,15 8,18 0,321 0,322
u 8,41 8,46 0,331 0,333 8,36 8,41 0,329 0,331
) 8,31 8,36 0,327 0,329 8,41 8,46 0,331 0,333

s¢ 8,79 nom. 0,346 nom. 8,79 nom. 0,346 nom.

am 4 nom. 0,157 nom. 4 nom. 0,157 nom.

Material: steel, polished; surface roughness: Ra = 0,4 um (16 pin) maximum.

5.1.1.2 Test sequence

Gauge A shall be placed over the outer electrical contact of the connector once. This is a
sizing operation and should be carried out when the insulator is removed from the connector.

After this the gauge B shall be placed over the outer contact in a vertical position. The gauge
shall be retained.

This test can also be carried out on connectors when the insulator is not removed.

5.1.2 Connectors with socket-centre contact

5.1.2.1 Gauge pin for socket-centre contact

Figure 9 — Gauge pin for socket-centre contact

3,17 mm min. I
(0,125 in)

T

d -

Y

N

051178

Table 4 — Dimensions for gauge pin for socket-centre contact

Gauge C (for sizing purposes)

Gauge D (for measurement of gauge
retention force for inner conductor)
Mass (weight) of gauge: 57 + 1g

Reference

inch

inch

min.

max.

min.

max.

min.

max.

min.

max.

dd

1,372

1,377

0,0540

0,0542

1,308

1,321

0,0515

0,0520

Material: steel, polished: surface roughness: Ra = 0,4 ym (16 pin) max.
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5.1.2.2 Test sequence
A test pin gauge C shall be inserted into the centre contact a minimum distance of 3,17 mm

(0,125 in) once. This is a sizing operation and should be carried out when the insulator is
removed from the connector.

After this the gauge D shall be inserted in the vertical position. The gauge shall be retained.
This test can also be carried out on connectors when the insulator is not removed.

5.1.3 Gauge for outer contacts, coupling mechanism and mating face dimensions

A steel standard mating part shall be constructed as shown in Figure 10 for the connector and
shall have a 0,4 um (16 pin) maximum finish. The longitudinal force required to engage or
disengage a pin connector shall not exceed 20 N.

The torque required to engage or disengage the bayonet lock of the pin connector shall not
exceed 0,25 Nm.

. =
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1

7
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Figure 10 — Dimensions of gauge for performance test (see Table 5)
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Table 5 — Dimensions of gauge for performance test

mm inch
Reference Note
Min. Max. Min. Max.
a 9,627 9,677 0,379 0,381 diam.
b 8,10 8,128 0,319 0,320 diam.
c 4,67 4,72 0,184 0,186 diam.
d 1,42 - 0,056 diam.
f 5,21 5,28 0,205 0,208
h 4,95 - 0,195 -
s 8,79 8,865 0,346 0,349 diam.
t 2,870 3,142 0,113 0,124
u 8,41 8,46 0,331 0,333
% 8,30 8,382 0,327 0,330 diam.
ac 11,024 11,074 0,434 0,436 diam.
ag 1,98 2,03 0,078 0,080

5.2 Standard test connectors

Standard test connectors are mainly used as part of the adaptor to the measuring equipment
to carry out reflection coefficient measurement according to 9.2.1 of IEC 61169-1.
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5.2.1 Standard test connector with pin contact

0,01 | ,

I A
sanEan
‘——fagA—-‘
Note 1\ ak -

0,1
04 S [ S __© 01 Al
}@ o004 ° &7 0,004

Note 3 Si E~ N ' @ /——7—Note 2
B e\
| |

|

c )’ m
L f
1 R s

\ B
k
Note 5
<‘@60’§T52 A‘ \Note4

053178
Figure 11 — Dimensions of connector (see Table 6)
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Figure 12 — Dimensions of centre contact (see Table 6)
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Table 6 — Dimensions of centre contact

61169-8 © IEC:2007

mm Inch
Reference Note
Min. Max. Min. Max.
b 8,10 8,15 0,319 0,321 3/diam.
c 4,88 4,93 0,192 0,194 diam.
d 1,35 1,37 0,0530 0,0541 diam.
e 5,31 5,38 0,209 0,212
f 5,38 5,54 0,212 0,218
g 0,15 0,30 0,006 0,012
k 0,13 0,20 0,005 0,008 rad.
m 2,13 2,15 0,0837 0,0847 2/diam.
n 6,99 7,01 0,2752 0,2760 2/diam.
q 6,72 6,74 0,2645 0,2655 diam.
r 6,60 6,65 0,260 0,262 diam.
s 0,30 - 0,012 - plat/flat
t - 0,89 - 0,035 rad.
ad 3,66 3,98 0,144 0,157
ag 5,31 5,36 0,209 0,211
ah - 0,13 - 0,005 rad.
ak 5,16 nom. 0,203 nom.
Dimensions of bayonet lock system, see 4.1.1, Figures 2, 3 and 4
NOTE 1 Mechanical and electric reference plane. Right-angled to the axis 0,01 mm (0,0005 in).
NOTE 2 These diameters are for PTFE insulation with dielectric constant 2,02. Characteristic
impedance of transmission line determined by diameters “m” and “n” shall be 50 Q + 0,2 Q.
NOTE 3 Dimensions before slotting:
six slots spaced 60 + 1° apart,
0,36 mm - 0,41 mm (0,014 in - 0,016 in)wide,
5,84 mm - 6,10 mm (0,230 in - 0,240 in) deep,
After slotting and flaring the ID of the outer contact must be 6,718 mm to 6,744 mm
(0,2645 in to 0,2655 in) when the OD of the outer contact is inserted into a ring gauge with
an ID of 8,125 mm to 8,131 mm (0,3199 in to 0,3201 in).
NOTE 4 If concentric, radial air gap 0,05 mm (0,002 in) nom. When contact is inserted into a ring
gauge with an ID of 8,125 mm to 8,131 mm (0,3199 in to 0,3201 in).
NOTE 5 Zero air gap.
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5.2.2 Standard test connector with socket contact
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Figure 13 — Dimensions of connector (see Table 7)
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Figure 14 — Dimensions of centre contact (see Table 7)
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Table 7 — Dimensions for standard test connector
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mm inch
Reference Note
Min. Max. Min. Max.

a 9,60 9,68 0,378 0,381 diam.
b 8,10 8,15 0,319 0,321 diam.
c 4,67 4,72 0,184 0,186 diam.
d 1,356 1,361 0,0534 0,0536 3/diam.
e 5,21 5,28 0,205 0,208

f 5,08 5,23 0,200 0,206

g 0,0 0,15 0,00 0,006 8

h 5,21 - 0,205 -

m 2,13 2,15 0,0837 0,0847 2/diam.
n 6,99 7,01 0,2752 0,2760 2/diam.
q 6,71 6,76 0,264 0,266 diam.
r 6,58 6,68 0,259 0,263 diam.
u 8,36 8,46 0,329 0,333

v 8,31 8,46 0,327 0,333 diam.
w 0,79 0,84 0,031 0,033

y 2,16 2,18 0,0852 0,0859 3/diam.
z 0,38 0,89 0,015 0,035

aa 0,05 0,2 0,002 0,008

ab 6,05 6,10 0,238 0,240

ad 4,62 4,88 0,182 0,192

ae - 0,1 - 0,004 rad.
af 1,52 1,63 0,060 0,064 diam.
am 0,51 1,02 0,020 0,040

For dimensions not given in this table, see 4.1.2

NOTE 1 Mechanical and electric reference plane.

NOTE 2 These diameters are for PTFE insulation with dielectric constant 2,02. Characteristic
impedance of transmission line determined by diameters “m” and “n” shall be
50Q +0,2 Q.

NOTE 3 Four slots 0,18 mm - 0,23 mm (0,007in - 0,009 in) wide; between 90° 30’ and 80° 30’
apart; diameter “y” with 1,356 mm (0,0534 in) min.; 1,361 mm (0,0536 in) max.; pin
gauge inserted after slotting and closing.

NOTE 4 If concentric 0,02 mm (0,0008 in) radial air gap when mated with 1,359 mm (0,0535 in)
diameter pin.

NOTE 5 Zero air gap.

NOTE 8 Insulator shall be flush or protruding.
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6 Outline dimensions

Under consideration.

7 Quality assessment procedures

7.1 General

The following subclauses provide recommended ratings, performance and test conditions to
be considered when writing a detail specification (DS). They also provide an appropriate
schedule of tests with minimum levels of conformance inspection.

7.2 Ratings and characteristics

This standard specified pin and socket connectors with bayonet lock with a nominal inner
diameter of the outer conductor of 6,5 mm (0,256 in). Cable mounting connectors will function
within specification requirements with 3 mm cables up to a frequency of at least 3 GHz, and
may be used at higher frequencies if a reflection coefficient greater than 0,1 can be tolerated
for straight connectors and 0,13 for right angle styles.

The connectors have a maximum working voltage of 500 V at sea level (125 V at 44 mbar/
20 000 m altitude). Connection to the cable may be made either by crimping or soldering,
depending upon design.

NOTE 1 Patterns for crimping are under consideration. Certain connectors have both barrier and panel seals.

NOTE 2 All voltages specified in this standard are r.m.s. values of a.c. voltages. All test voltages are a.c.
voltages of 50 Hz to 60 Hz.

NOTE 3 For details of symbols, abbreviations and procedures, see 7.3.2.

Table 8 — Preferred climatic categories (see IEC 60068-1)

Category DeTignaiion Temperature Damp heat,
etter range steady state
40/85/21 A -40°Cto +85°C 21 days
40/155/21 B -40°Cto+155°C 21 days
55/155/56 C -55°Cto+155°C 56 days
* To be included in the IEC type designation (see Clause 3).
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Remarks
Ratings and characteristics IEC 61169-1 Value including any deviations
subclause
from standard test methods

Electrical

Nominal impedance 50 Q

Frequency range Up to 4 GHz

— Grade 2 connectors

Reflection factor 9.2.1

— straight styles 2 <0,13

—right angle styles <0,15

— component mounting styles As specified in the

DS
— solder bucket and PCB mounting styles As specified in the
DS

Centre contact resistance 9.2.3

— initial <1,5mQ

— after conditioning <2,5mQ

Outer conductor continuity @ 9.2.3

— initial <1 mQ

— after conditioning < 2mQ

Insulation resistance 2 9.2.5

— initial >5GQ

— after conditioning > 200 MQ

Proof voltage at sea level b ¢ 9.2.6

— cables 60096 IEC 50-4 1500 V

— cables 60096 IEC 50-3 1000 V

— cables 60096 IEC 50-2 750 V

Proof voltage at 4,4 kPabc 9.2.6 4,4 kPa approximately equivalent
— cables 60096 IEC 50-4 180 V to 20 km

— cables 60096 IEC 50-3 180 V

— cables 60096 IEC 50-2 150 V

Screening effectiveness 9.2.8 55 dB to 3 GHz Z; <178 mQ

(straight cabled connectors only)

Discharge test (Corona) 9.2.9 > 500 V Extinction voltage

— at sea level

(cable 60096 IEC 50-3)
Mechanical

Centre contact captivation 9.3.5 Maximum displacement 0,25 mm
— axial force 15 N each direction

— torque na

Engagement and separation force and 9.3.6

torque, bayonet coupling

— axial force <20 N

~ torque 0 to 0,25 Nm.
Gauge retention force 9.3.4
(resilient contacts)
— centre 0,57 N
— outer 2,25 N

Mechanical tests on cable fixing 9.3.7

cable pulling, force minimum

— cables 60096 IEC 50-4 300 N

— cables 60096 IEC 50-3 180 N

— cables 60096 IEC 50-2 100 N

Cable torsion 9.3.10

— cables 60096 IEC 50-4 0,40 Nm

— cables 60096 IEC 50-3 0,30 Nm

— cables 60096 IEC 50-2 0,15 Nm

Tensile strength of coupling mechanism 9.3.11 445 N

Bending moment 9.3.12 1 Nm Relative to reference plane
(and sharing force) __Documents
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Remarks
Ratings and characteristics IEC 61169-1 Value including any deviations
subclause
from standard test methods
- - Vs
Vibration 9.3.3 100 m/s 10 g,, acceleration
10 Hz - 2 000 Hz
Bump 9.3.13 -
Shock 9.3.14 500 m/s? 50 g, acceleration
Y% sin 6 ms n
Environmental
Climatic category d 40/155/21
Sealing — non-hermetic 9.4.5.1 1 cm®/h max.
100 kPa — 110 kPa
differential
Sealing — hermetic 9.4.5.2 1 Pa cm®/s
(107 bar cm¥/s)
100 kPa — 110 kPa
differential
Salt mist 9.4.6 Duration of spraying:
48 h
Endurance
Mechanical 9.5 500 operations
High temperature d 9.6 1 000 h at 155 °C
a These values apply to basic connectors. They depend on the cable used. Relevant values are given in the DS.
b Voltage values are r.m.s. values at 50-60 Hz, unless otherwise specified.
¢ Cables used with these connectors may have values of lower performance than those given in this table.
d  For certain connectors the upper temperature limit is restricted by the cable characteristics. Reference should be
made to the relevant cable specification.

7.3 Test schedule and inspection requirements
7.31 Acceptance tests

Table 10 — Acceptance tests

Test Assessment level M (higher) Assessment level H (lower)
method
IEC 61169-1 Rez‘;?:e 4 | L [AQL % | Period Re;fﬁ;‘e 4| 1L [AQL % | Period
Group A1
Visual examination 9.1.2 a I} 1,0 a S3 1,5
Group B1
Outline dimensions 9.1.3.1 a S4 0,4 a S3 4.0
Mechanical compatibility 9.1.3.3 a I} 1,0 a S3 1,5
Engagement and separation 9.3.6 a S4 0,40 Lot a S3 1,5 Lot
Gauge retention (resilient 9.3.4 ia 1 1,0 ia S3 1,5
contact)
Sealing, non-hermetic 9.4.51 ia Il 0,65 by ia S3 1,0 by
Sealing, hermetic 9452 ia 1 0,015 ia S3 0,025
Voltage proof 9.2.6 a S4 0,40 lot a I 4,0 lot
Solderability piece parts 9.3.2.1.1 ia S4 0,40 ia S3 4,0
Insulation resistance 9.2.5 a S4 0,40 a S3 4,0
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