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▪ Derating repetition

▪ What about inrush currents? 
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A DERATING
SUMMARY

Basics
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CURRENT DESIGN FOR CONNECTORS
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CURRENT DESIGN FOR CONNECTORS
Datasheet
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CURRENT DESIGN FOR CONNECTORS
Electricity and temperature rise
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Resistor

T

I
Resistor

T + ∆𝑇

Joule’s law
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CURRENT DESIGN FOR CONNECTORS

Temperature rise test
▪ Standard used EIA364-70
▪ 3 poles (choice as UL1059)
▪ Working current in series
▪ Reach stable temperature (3 measurements 

each 5 mn equal ±1°C)
▪ At the hottest point

▪ UL: ∆T ≤ 30K (choice as UL1059)

▪ VDE: ∆T ≤ 45K (VDE063)

How working current is designed in WE
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Thermocouple

WE eiCan

Chamber
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CONSEQUENCES OF EXCESSIVE TEMPERATURE

▪ Heat development

▪ Increase corrosion speed (doubling every 10°C)

▪ Plastic aging

▪ Metal relaxation

▪ consequently increase of contact resistance
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CURRENT RATED TEMPERATURE RISE

Resistor

T

I
Resistor

T + ∆𝑇
Joule’s 
effect

∆𝑇1
∆𝑇2

≈
𝐼1²

𝐼2²

∆𝑇 = 𝑘 · 𝑅 · 𝐼²

Connector T (°C) = ambient T (°C) + ∆T (K)
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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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TEMPERATURE RISE RULE

▪ P (W)  Power dissipated by the resistor
▪ R (Ω) Resistance
▪ I (A) Current
▪ ∆T (K) Data given usually in Kelvin
▪ K Constant defined by resistance, 

material and environnement

Electricity and temperature rise
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Joule’s law

𝑃 = 𝑅 · 𝐼²

∆𝑇 = 𝑘 · 𝑅 · 𝐼²

I
Resistor

T + ∆𝑇

Temperature rise is proportional to the square of the current
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Dissipation types
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HOW HEAT IS DISSIPATED
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𝑊 = 𝑃 · 𝑡

Convection

Conduction

Conduction

Radiation
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DERATING CURVE

▪ TBL 

▪ Operating temperature max 105 °C
▪ Current rating 20A
▪ ∆T    ≤ 30K UL
▪ ∆T    ≤ 45K VDE

Limits
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INRUSH CURRENT

What‘s different ?
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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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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
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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

CONNECTOR INRUSH AND  DERATING
GSCH | 2024



31

INRUSH CURRENT 30K CURVE

30K

TBL
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TEST RESULTS VS NEED

+
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TEST RESULTS VS NEED

𝐼𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑
𝐼𝑛𝑒𝑒𝑑

≈ 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
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INRUSH CURRENT CURVES
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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↓

CONNECTOR INRUSH AND  DERATING
GSCH | 2024



38

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
𝐼𝑚𝑎x15K =

15𝐾

30𝐾
𝐼𝑚𝑎𝑥30𝐾
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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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