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Application
In the automotive industry, quality standards 
regarding function and endurance are very 
high. Critical components for the operation 
of the engine must be long-life even at 
extreme conditions. Ignition coils, in addi-
tion, handle high voltages and therefore
are highly sensitive to humidity.

Protection of the electrical components is 
achieved by potting, i.e. enclosure in a cup 
filling all gaps between cup and active parts 
with resin. Adherence between resin and all 
components is crucial. That is why plasma 
treatment is conducted before potting.

Car electrics: ignition coil manufacturing
Plasma activation of ignition coil components

Plasma process
Oxygen plasma is responsible for activation 
of the inner surfaces: Permanent chemical 
bonds are formed between some of the
polymers’ carbon atoms and oxygen avail-
able in plasma. The surfaces’ resulting 
enhanced polarity is an important improve-
ment for their wettability. Resins will flow 
faster and connect to their surroundings 
better.

Surface tension is a measure for wetta-
bility. Fig. 1 shows the increase of surface 
tension at five different locations represent-
ing the inner surface of the ignition coil. 
Activation was successful throughout the 
inside of the cup, irrespective of the inner 
volume being almost entirely filled by coils 
and a circuit board. Despite the small gap 
for the plasma to penetrate through, suita-
ble process control can achieve this total 
treatment.

Systems engineering
PINK offers customized inline plasma
systems for fully automated production
processes. 

In the industrial workflow, plasma treatment 
of the ignition coils is conducted between 
pre-heating and potting. Special devices will 
prevent the loaded carriers from cooling 
down before the potting process is started.
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Plasma activation of ignition coils

A p p l i c a t i o n
In the automobile industry the quality standards with regard to function and 
endurance are very high. Important components as ignition coils, especially 
bar ignition coils, are coming into frequent use. In order to guarantee a high 
life span the ignition coil should not come into contact with humidity, 
because otherwise a short-circuit might be provoked. To protect the 
electric components they become enclosed into a cup, filled with resin. 
Between resin and cup of the ignition coil a maximum adhesion must be 
attained, which is guaranteed by a plasma treatment.

P l a s m a  p r o c e s s
During the treatment in an oxygen plasma the 

wettability of the plastic material is permanently 

changing. Polar functional groups are integra-

ted in the polymer surface, which has a positive 

effect on the adhesion of the cast-resin on the 

floating behaviour during the casting. The 

casting velocity can be increased significantly. 

One parameter for wettability is the surface 

tension. In the figure the siginifcant increase of 

tension inside the ignition coil can be seen. The 

activation has taken place in the entire ignition 

coil, although it had completely been equipped 

bevor the treatment, including the circuit-

board. There is only a small gap available, by 

which the process gas may enter and cause the 

activation process.  In order to make the gas 

penetrate into the depth, a special process has 

been developped which permits a good 

wettability throughout the depth even under 

bad aspect relations.

Industrial  engineering
Ignition coils get activated immediately before the 

casting process in the vacuum. In order to guarantee a 

trouble-free fully automated production process the 

system V150-2G has been developed. As to be seen in 

the picture, the work is done by in-line-operation. The 

equipped pallets are treated between the heating 

system and the casting unit. By the use of special 

device a cooling down of the ignition coils is avoided, 

so that the casting process is running without any 

problem. For further information about the system see: 

www.plasma-finish.com.
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If you require further information, write to us or simply telephone.
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Plasma system V270-2G-Auto for the 
inline treatment of ignition coil components.


