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ABSTRACT

Recently, the use of advanced materials with light weight significantly increases because of global regulation
on CO2 emission. Especially, CFRP (carbon fiber reinforced plastics) one of the most promising advanced
materials. Since CFRP has pretty higher strength per unit weight than steel, it is one of most popular materials
in aviation industry and its application to automobile rises sharply. Especially, one of the frequent machining
processes for CFRP is drilling to make a hole, however, CFRP drilling has troublesome limitations in hole
quality and productivity induced due to delamination, splintering and severe tool wear. Particularly, cutting loads
increase caused by tool wear makes delamination and splintering even severer. Therefore, tool wear monitoring
or reduction in CFRP drilling must be considered seriously. In this study, we measured thrust force, flank wear,
and tool surface temperature in drilling using various tools with different sizes and materials. Consequently, it
was presented the effects of tool properties on drilled hole quality, thrust force and tool surface temperature.
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Table 1 Information of drills used in this study

(Clc\:[nc:s;lly) Material | Coating Di[?llllrlsier anI;cl);nt[o]
(Falélgulﬁe(l) WC | TiAN | 100 140
(Faljgu?i) WC | TiAIN | 8.0 140
(Tcale);?"lggc) WC |Diamond| 8.0 110

Fig. 1 Microscope images of various drilling tools
of (a) D: 10 mm, TiAIN coated; (b) D: 8
mm, TiAIN coated; (¢) D: 8 mm, diamond

coated
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Fig. 2 (a) Thrust force, (b) flank face of a 10

mm TiAIN coated carbide tool after
drilling 1 and 300 holes
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Fig. 3 (a) Thrust force, (b) flank face of a 8
mm TiAIN coated carbide tool after
drilling 1 and 300 holes
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Fig. 4 (a) Thrust force, (b) flank face of a 8
mm diamond coated carbide tool after
drilling 1 and 300 holes
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Fig. 5 The maximum thrust forces when drilling

holes up to 300 with different 3 types of

tools
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After drilling
: 300 holes

Fig. 6 Exit views of the machined holes (a) D:
10 mm, TiAIN coated; (b) D: 8 mm,
TiAIN coated; (¢) D: 8 mm, diamond
coated
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Fig. 7 Temperatures at tool tip when drilling
holes up to 300 with different 3 types
of tools (a) D: 10 mm, TiAIN coated;
(b) D: 8 mm, TiAIN coated; (c) D: 8
mm, diamond coated
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Fig. 8 Tool wear growth according to the number
of drilled holes
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Fig. 9 Relationships of between the tool wear and

thrust force
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