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ION BEAM MODIFICATION OF CARBON FIBRE 
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Surface treatment of high modules carbon fibers by pulse ion (C* and N") beams have been carried out and changes in 
morphology and structure of carbon fibres have been investigated by using scanning electron microscopy and electrical 
resistance measurement. 

Introduction 
in order that carbon fibre composite 

materials to have a good interfacial adhesion 
between matrix and fibre, is in order to study the 
influence of various methods of treatment for 
changing physico-chemical and morphological 
properties of fibre. This is heat treatment, air 
oxidation, chemical treatment. 

Ion beam Irradiation is perspective method 
of simultaneously treatment surface and structure of 
carbon fibre. In this paper we study the change of 
morphology and structure of carbon fibre after pulse 
ion irradiation. 

I. Experimental 
The carbon fiber studied In this experiment 

was PAN-based high modules type (VMN-4). Ion 
irradiation of carbon fibers were performed in special 
implauter (ion source was used to generate broad ion 
beam with 5mA/cm^ current density; pulse-periodic 
mode of treatment was used with pulse duration of 
1ms and pulse repetition rates 50s" )̂. C"̂  and-N"' 
were irradiated with 30 keV and dose between 
10''"' and The vacuum in target chamber 
was usually better than 8'10'®mbar and dropped 
during implantation to 3'10"®mbar. 

The surface of treated (ion irradiated) 
carbon fiber was observed with scanning electron 
microscope (SEM) to examine the morphological 
changes of the fiber surface. 

Electrical resistance of carbon fiber were 
measured in air after ion irradiation by a four probe 
system. 

II. Results 
The irradiated fibres showed wavy 
surface consist of interchanging hollows and 
protectiveness along axis of fibre (Fig. 1 b,c). On the 
contrary, the surface fibres, after N*-lrradi\ated, 

consists of interchanging hollows and 
projections which encloses transversely to the axis of 
fibre. Or alternatively, fibre Is composed of great 
number diskes which are located on the top of the 
one another perpendicularly to axis of fibre (Fig. 1 
d,e).The characterization of surface of the ion 
irradiated carbon fibre has demonstrated, that 
morphology of fibre's surface has changed both ion 
Implantation and Ion sputtering. It Is reasonable safe 
to suggest that with increase of fluency up to 
110^'C cm"̂  and 5'10-'N".cm'^ order of the structure 
of carbon fibre is observed and RER of fibre is 
reduced (Fig.2). At further increasing fluency of Ion 
irradiation, structure of carbon fibre Is disordered and 
RER increased. 

Conclusion 
The main results are as follows: 
After C+ and N+ Ion irradiation the morphology of 
surface carbon are changed ensured that both ion 
implantation and ion sputtering; 
RER of carbon fibres is achieved minimum 
magnitude at ГЮ^^С^ст'^ and 5 Ю'' 

135 I 

130 

125 

120 -

10" 

1 

lO" 10" 

I 

10" 1 0 " 10" doze, cm ' 

Fig. 2. RER (in per unit notation) variation for carbon fiber bombarded of (Д) C" and (O) N" in the fluency 10"-
lO^cm"^ Unirradiated. 
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