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Film Processing
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Effect of Thickness on Dielectric Breakdown (Air)
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Punctures (decreasing thickness); 
charring (increasing thickness)

Puncture damage, but punctures were 
less noticeable in thicker samples.

Breakdown voltage increases with increasing thickness. Dielectric strength decreases with increasing thickness. 
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Polyimide Surlyn



Evaluating Evidence of Healing after Dielectric Failure  
(Air)
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�� Surlyndid not show evidence of healing at most severe damage 

site 
�� Some discoloration cleared by day 7
�� No healing can occur after thermal degradation
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because damage was still noticeable

Before Testing 1 hour post-test Day 3 post-test Day 7 post-test
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Dielectric Breakdown: Polyimide vs. Surlyn (Oil)
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Sample Breakdown 
voltage (kV)

Dielectric
Strength
(kV/mm)

Polyimide 
(t=0.13mm)

26.9 ± 0.8 ~206.9

Surlyn
(t=0.13 mm)

16.8± 1.1 ~129.0

Polyimide:Crack 
propagation; charring

Surlyn: Punctures and 
bubbling

Testing environment: silicone oil
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Polyimide: Propagating 
micro-cracks

Surlyn: Puncture
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Evaluating Evidence of Healing after Mechanical 
Damage (Oil)

Surlynwith incision Surlynmended after applying 
heat.  Scarring no longer visible.

Healed Surlynafter dielectric 
breakdown

Surlynwas cut and then 
tested on dielectric rig. Most 
severe damage site fell along 

the incision line.

Surlyn Surlyn (Cut) Surlyn
(Healed)

Breakdown 
Voltage (kV) 16.8 ±1.09 ~9.7 ~15.7

~93% recovery in 
dielectric strength 
after healing
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