CarboBreak — Conditions and Mechanisms for Releasing Alveolar Fibrous
Carbon Fibre Fragments
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Introduction/Motivation: ObjeCtives: M

Innovative fibre materials and composites have been continuously developed in recent years The main goal is a deeper understanding of the fracture behaviour of

and are enjoying a rising demand in various applications and products. Especially for carbon carbon fibres as well as the investigation of the release processes of

fibres (CF), the global demand has more than doubled within the last decade. In the case of alveolar fragments from CF and carbon fibre reinforced plastics Jaua:
fibres and composite materials made from them, preliminary investigations showed in some (CFRP) under mechanical stress. Amethod of testing the tendency of =~ wswesemeaizn -
cases a strong tendency to splinter under mechanical stress and mechanical processing. To the fibres for spall fractures under reproducible conditions is

date, it is still unclear how high the potential for the release of alveolar fragments is in the life developed. Possible relationships between the physical properties of the carbon fibres,
cycle of the fibres (WHO criteria: length > 5 um, diameter < 3 ym, aspect ratio > 3:1). Against the the splinter potential and the formation of alveolar fibre fragments are evaluated. Another
background of the asbestos problem, it is necessary to develop material-related expertise on focus of the project is the implementation of workplace measurements according to VDI
the fracture behaviour of carbon fibres of different types and precursors. 3492 and DGUV-Information 213-546 to determine the concentrations of respirable

inorganic fibres in work environments.

Fibre Selection: Spall Fracture Tendency Screening:
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Table 2: Results of the spall fracture tendency screening [HARFO: High Aspect Ratio Fibre Object | WHOFO: WHO-Fibre Object]

Fibre P Percentage of Fibre p redUCtif?S of Fibre P WHOFO per
No. recursor HARFO found No. recursor r.nean ibre No. recursor milled cm
diameter [%]
11 mPitch 74 | 11 mPitch 87| | 11 mPitch 14263
10 mPitch 47,6 10 mPitch 83 14 mPitch 4499
14 mPitch 39,5 14 mPitch 79 10 mPitch 3649
8 PAN 14 1 PAN 76 1 PAN 575
15 PAN 13[ | 12 iPitch 57| | 12 iPitch 285
5 PAN 12 4 PAN 52 5 PAN 245
1 PAN 10,5 5 PAN 48 4 PAN 175
12 iPitch 5 8 PAN 46 8 PAN 167
3/30/2021 8 HV W 6/29/2020 det HFW 4 PAN 5* 1 5 PAN 36‘ 1 5 PAN 1 27
m 15:36:52AM &m 103 mm | 11:15:50 AM
Figure 2: SEM images of the fracture lines of PAN-based (left) and pitch-based (right) CF rovings with similar
mechanical properties
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