
INRUSH CURRENT FOR CONNECTORS

Vamsi krishna Gajula
Technical Academy



2

Agenda

 In rush current 

 Standard for In rush current

 Inrush current vs Derating current. 
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THE GOOD QUESTION

Current x 6 during short time ?
Pitch 2,54mm

Pitch 10,16mm€ €€€

Pictures from WE

Pictures from pixabay
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APPLICATION ISSUE

e scooter

Pictures from WEPictures from pixabay.com
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INRUSH CURRENT NEED
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INRUSH CURRENT NEED

e scooter

Pictures from pixabay.com
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INRUSH CURRENT NEED

Pictures from WE
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INRUSH CURRENT NEED

Capacitance discharging

Pictures from WE
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WHAT WE NEED
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Electricity and temperature rise

Resistor

T

I
Resistor

T + ∆𝑇𝑇
Joule’s 
effect     Connector T (°C) = ambient T (°C) + ∆T (K)
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CURRENT RATED TEMPERATURE RISE

Joule’s law

𝑃𝑃 = 𝑅𝑅 · 𝐼𝐼𝐼

∆𝑇𝑇 = 𝑘𝑘 · 𝑅𝑅 · 𝐼𝐼𝐼

• P (W): power dissipated by the resistor

• R (Ω)

• I (A)

• ∆T (K): data given usually in Kelvin

• k: constant defined by resistance material
and environnement

Temperature rise is proportional to the square of the current

WE eiCan
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Theorical calculation

Example:
• Measurment: I1=15A gives ∆T1 ≈ 15K

• At I2=30A  ∆𝑇𝑇𝑇 ≈ 30²
15²

· 15 ≈ 𝟔𝟔𝟔𝟔𝑲𝑲

∆𝑇𝑇1

∆𝑇𝑇2
≈
𝐼𝐼1²
𝐼𝐼2²

W
E 

ei
C

an

∆𝑇𝑇 = 𝑘𝑘 · 𝑅𝑅 · 𝐼𝐼𝐼
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CURRENT RATED TEMPERATURE RISE

UL standard ∆T < 30K

50°C

Max 80°C

In still air

Pictures from WE
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CURRENT RATED TEMPERATURE RISE
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PRE-TEST: INRUSH CURRENT TBL
TBL – 20AWG

wire length 50cm

Pictures from WE

TBL



18

PRE-TEST: INRUSH CURRENT DURATION THAT GIVES A ∆T OF 30K

30K

TBL
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INRUSH CURRENT 30K CURVE

35s

2,2

Ratio = 11/5 = 2,2

TBL
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INRUSH CURRENT 30K CURVE

30K

TBL
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INRUSH CURRENT 30K CURVE

30K

TBL
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TEST RESULTS VS NEED

+
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TEST RESULTS VS NEED

𝐼𝐼𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚
𝐼𝐼𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛

≈ 3
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INRUSH CURRENT FULL TESTS
Tests hypothesis:
- Mini and maxi number of poles
- Smallest and biggest pitch and current
- Representative technologies for TBL
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REAL TEST

Pictures from WE



26

INRUSH CURRENT CURVES
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            De-rating of connector vs  In rush current. 
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Derating curve UL

How to decrease current when ambient 
temperature increase:
 Maximum connector temperature
 ∆T ≤ 30K
 ∆T proportional to I² 70%  4,9A 

WE eiCan
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DERATING CURVE WITHOUT INRUSH CURRENT

Base principle: always ∆T ≤ 30K
Connector internal temperature <

operating temperature

Security margin
Stable current ≤ 15K

and
Inrush current  ≤ 15K85°C

I=0
85°C-30K=55°C   

I↓
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DERATING CURVE WITH INRUSH CURRENT

Stable current 
≤ 15K

85°C
I=0

85°C-15K=70°C
I=0

85°C-30K=55°C   
I↓

85°C-30K=55°C   
I↓

30K max 15K max
𝐼𝐼𝑚𝑚𝑚𝑚x15K =

15𝐾𝐾
30𝐾𝐾

𝐼𝐼𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚
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FINAL CURVES
Datasheet is guaranted by WE

Always do a test to check temperature of 
your system

TBL
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RELATED PRODUCTS

Possible to test other products in 
customer conditions in the

application lab
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Application Note

 https://www.we-online.com/components/media/o697493v410%20ANE015a%20EN.pdf

https://www.we-online.com/components/media/o697493v410%20ANE015a%20EN.pdf
https://www.we-online.com/components/media/o697493v410%20ANE015a%20EN.pdf
https://www.we-online.com/components/media/o697493v410%20ANE015a%20EN.pdf
https://www.we-online.com/components/media/o697493v410%20ANE015a%20EN.pdf
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