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A Deratingrepetition

A What aboutinrush currents?

4 | CONNECTOR INRUSH AND DERATING

GSCH | 2024



ADERATING
SUMMARY

Basics




CURRENDESIGNFORCONNECTORS
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CURRENDESIGNFORCONNECTORS

Datasheet

ENVIRONMENTAL
OPERATING TEMPERATURE: -40 UP TO 105°C
COMPLIANCE: LEAD FREE AND ROHS

clUl us
CURRENT RATING: 20A

WORKING VOLTAGE: 300 VAC
WITHSTANDING VOLTAGE: 16 KV
CONTACT RESISTANCE: 20 mOhm max
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CURRENDESIGNFORCONNECTORS

Electricityandtemperaturerise

&

Joul el ' Resistor
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CURRENDESIGNFORCONNECTORS

How working currentis designedin WE

Tem
A

v v

>\

9|

perature rise test

Standard used EIA36470

3 poles (choice as UL1059)

Working current in series

Reach stable temperature (3 measurements
each 5mn equalx1°C)

At the hottest point

AUL : p T(choi|:d as (8 105dK
AVDE: p Twedp 45K
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Chamber




CONSEQUENCEW-EXCESSIVEEMPERATURE

A Heatdevelopment

A Increase corrosion speed (doubling every °10)
A Plasticaging

A Metal relaxation

A consequently increase of contact resistance
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CURRENRATEDITEMPERATUREISE

Resistor

Joul
effect

e Ns

Connector TYC) = ambient T"C) +teeT ( K)
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CURRENRATEDITEMPERATURREISE

In still air

Connector temperature rise example

30 UL standardaegl < 30K

20

10

) / 50°C
0 2 4 6 8 10 : . S

Temperaturerise (K)

Time (mn)

connector temperatre rise in mn

Max 80° C
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TEMPERATUREISERULE

Electricityandtemperaturerise

A P (W) Power dissipated by the resistor
22222 A R 6) Resistance
| A 1(A) Current
> > ApT ( K) Datagivenusuallyin Kelvin
A K Constantdefined by resistance
material and environnement
Joul eNs | aw
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HOWHEATISDISSIPATED

Dissipationtypes
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Conduction
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DERATINGEURVE

Limits
A UL Derating Curves
A TBL i
100 %
A Operatingtemperature max105°C
A Currentrating 20A £ 80% |
. _ e
ApT LJ30K UL 3
) : 2 60% -
ApT Lj45K VDE g %
£
< 40 %
20 %
0% 1 1 1 Ll 1
OQ’ O() 0() OQJ O() OQ)
S D @ & B
Operating Temperature
e 85 °C == 105°C =——120°C ==-120°C ==-125°C

15 | CONNECTOR INRUSH AND DERATING

GSCH | 2024




INRUSHCURRENT

Wh a ddifiésent ?




THEGOODUESTION

-
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Pictures frompixaba
Pitch 2,54mm
2 Current X 6 uuiing short time ? Pitch 10,16mm
222
i L g
CURRENT RATING: _ *?I"" L - CURRENT RATING: 5TA
WITHSTANDING VOLTAGE: 1.3 KV — - SUDVAC
CONTACT RESISTANCE: 20 mOhm max

Pictures from WE
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APPLICATION ISSUE
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INRUSHCURRENT NEED

IEC 61058-1-1

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Switches for appliances -
Part 1-1: Requirements for mechanical switches
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INRUSHCURRENT NEED

IEC 61058-1-1:2016 © IEC 2016 -9-

Table 102 - Test loads for electrical endurance tests for a.c. circuits

Type of circuit as classified in 7.2 OPERATION Test voltage Test Power
of contacts current factor®)
r.m.s.
Substantially resistive (classified in 7.2.1) Making and Rated voltage I-R =0,9
breaking
General Purpose (classified in 7.2.10) Making and Rated voltage GP =0,75
breaking
(+0,05)
‘(ﬂsislive and/or motor (classified in 7.2.2) Making® Rated voltage 6 x I-M 60
or +0,05)
IR 0,9
Breaking Rated voltage I-R +0,9
or
M3 0,9
Circuit for specific load of motor with a locked rotor | Making Rated voltage 6 x I-M .60
and with a power factor not less than 0,6 +0,05)
(classified in 7.2.9) -
\ Breaking Rated voltage 6 x I-M 60
+0,05)
Circuit for an inductive load (classified in 7.2.8) Making?! Rated voltage 6 x J-T 0,60
(+0,05)
Breaking Rated voltage I 0.60
(+0,05)
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INRUSHCURRENT NEED
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IEC 61058-1-1:2016 © IEC 2016

—9-—

Table 102 - Test loads for electrical endurance tests for a.c. circuits

Circuit for an inductive load (classified in 7.2.8)

Making?!

Rated voltage

Type of circuit as classified in 7.2 OPERATION Test voltage Test Power
of contacts current factor®!
r.m.s.
Substantially resistive (classified in 7.2.1) Making and Rated voltage I-R =0,9
breaking
General Purpose (classified in 7.2.10) Making and Rated voltage GP =0,75
breaking
(+0,05)
Resistive and/or motor (classified in 7.2.2) Making® Rated voltage 6 x /-M | 0,60
or (+0,05)
I-R¥ 20,9
Breaking Rated voltage IR =0,9
or
A3 >0,9
Circuit for specific load of motor with a locked rotor | Making Rated voltage 6 x /-M | 0,60
and with a power factor not less than 0,6 (+0,05)
(classified in 7.2.9)
Breaking Rated voltage 6 = [-M | 0,60
(+0,05)

Breaking

Rated voltage




INRUSHCURRENT NEED

Tungsten filament lamp load (classified in 7.2.4) Making and Tested in a circuit a’ shown in Fig$ B;\
breaking

Rated voltage = 11lI‘H’ ac.,.X=16 I I

Rated voltage < 11§V a.c.. =10

Circuit for specific lamp load (classified in 7.2.7) Making and Rated voltage As determined by load
breaking

Specified declared (classified in 7.2.5) Making and Rated voltage As determined by load
hreaking

I-F inductive-load current
-0 motor-load current

IR: resistive-load current

)

Whichever is arithmetically greater or the most unfavourable value in ca
Bl The specified making conditions are maintained for a period betwee§ 50 ms and 100 ms, and are then
reduced by an auxiliary switch to the specified breaking conditions.

Capacitance discharging

Pictures from WE
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WHAT WE NEED
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CURRENRATEDITEMPERATURREISE

In still air

Connector temperature rise example

30 UL standardaegl < 30K

20

10

) / 50°C
0 2 4 6 8 10 : . S

Temperaturerise (K)

Time (mn)

connector temperatre rise in mn

Max 80° C

25 | CONNECTOR INRUSH AND DERATING

GSCH | 2024



CURRENRATEDITEMPERATURREISE

Connector temperature rise example

30

20

10

0 2 4 6 8 10

Time (mn)

Temperaturerise (K)

connector temperatre rise in mn
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