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1. Abridged History of DuPont PIN FR grades Technolo gy
弊社の弊社の弊社の弊社のPIN系難燃ｸﾞﾚｰﾄﾞ開発の歴史系難燃ｸﾞﾚｰﾄﾞ開発の歴史系難燃ｸﾞﾚｰﾄﾞ開発の歴史系難燃ｸﾞﾚｰﾄﾞ開発の歴史

2. DuPont tailored solutions for E -mobility
デュポン社の電動自動車向け樹脂技術デュポン社の電動自動車向け樹脂技術デュポン社の電動自動車向け樹脂技術デュポン社の電動自動車向け樹脂技術

� Battery バッテリーバッテリーバッテリーバッテリー

� Connector コネクターコネクターコネクターコネクター

� Others その他その他その他その他

3. Summary まとめまとめまとめまとめ
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Abridged History of DuPont PIN FR grades Technology

Developed
PPA , PIN 

FR V-0 grade

Launched PET , 
PIN FR grade

2018-2007-20182005-2010

Developed PA66 , 
Pinfa FR V-0 grade  
for lower total cost vs 
PA66 Br-FR V-0  grade

1990-1995 2017-2019

Launched PBT , 
NH FR V-0 grade

Introduced PBT , 
PPA , NH FR 
grade with 
various required 
performances

Consumer Electrical and 
Electronics

E-mobility

Developed PA66 , PIN 
FR V-0 grade  for 
lower total cost vs 
PA66 Br-FR V-0  grade



DuPont Tailored solution for Battery Pack
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DuPont Tailored solution on Battery pack
(12V/48V Mild Hybrid case)
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Safety Light 
Weighting

Durability

Flammability
Non-halogenated 
UL94 V-0 

� Process-ability
� Property
� Robustness

Laser weld-ability
Combination of laser 
transparent & laser 
absorbant with BK color

� Space reduction
� Cost reduction

Chemical 
resistance
� Diesel Fuel
� Gasoline
� Gear Box oil 

..etc.

Dimensional
stability
� -40~80 C
� Important for 

weld-ability
+

Transparent
polymer

Absorbing polymer

Laserr

thin-wall
High rigidity
High Flow
� More space

for cell
� Total space 

reduction

downsizing



DuPont™ Tailored Solutions for Batteries



DuPont Tailored solution for Connectors
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DuPont Tailored solution on Connectors
(High Voltage Connector for EV)
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Safety Light 
Weighting

Durability

Flammability
Non-halogenated 
UL94 V-0 

� Process-ability
� Property
� Robustness

Orange color
Required orange color 
for safety reason

� Color stability
� Color variation
� Property

Electrical property

� CTI 600V 
� Dielectric strength

Durability

� High temperature
� High humidity
� Heat shock +



Higher CTI makes connectors smaller
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Safety Light 
Weighting

Durability

Comparative Tracking Index (CTI) vs Creep age Distance

・Creep age Distance depended on CTI ・Clearance and Creep age distance

Creep age distance is defined by the CTI value of 
insulation materials（IEC60664-1) 

In fact the CTI value greatly influences 
the size and design of application  

＊Especially for High-voltage applications
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Safety

Color stability in High Voltage Connectors 
makes higher safety in identifying high voltage 

Crastin ® FR684NH1 OR162 – Color stability at 140 °C (dry)

DAM 24 hrs 168 hrs 250 hrs 500 hrs 1000 hrs

Less color change even after heat aging at 140C for 1000hrs

Crastin®FR684NH1 OR162



Heat aging performance at 120 ℃℃℃℃ and 150℃℃℃℃
Crastin®FR684NH1

o Higher retention after 150C X 1000hrs
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引張強度引張強度引張強度引張強度
引張弾性率引張弾性率引張弾性率引張弾性率



Electrical properties at elevated temperatures
Crastin®FR684NH1
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o Stable electrical properties under elevated temperature

絶縁破壊強度絶縁破壊強度絶縁破壊強度絶縁破壊強度 (23C~150C) 体積抵抗値体積抵抗値体積抵抗値体積抵抗値 (23C~150C)
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Summary  

� DuPont tailored solution for future Electromobility is now 
available by achieving each required properties without 
sacrificing flammability performance . 

� DuPont is committed to drive innovation for far-off future 
E-mobility together with you .  
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