24 KERSHAERTTE 184 S 1%, pp. 24~33, 1994
(& 30

AHE . ol2a - 2olF
(19934 34 59 AH+)

A Study on Ultrasonic Vibration Cutting of Carbon Fiber Reinforced Plastics
Jeong-Du Kim, Eun-Sang Lee and In-Hyu Choi

Key Words : Carbon Fiber Reinforced Plastics (B} A 57)3F Z8l4®), Ultrasonic Vibration
Cutting (2 &3} A 5 A A}, Conventional Cutting (8 8 A A}, Critical Cutting
Speed (A AA4 %), Tool Dynamometer (F-+%24)), Single Crystal Diamond
Tool (5} A cho]olZ = 2), Scanning Electron Microscope (A A5 A& w] 7)

Abstract

The main applications of CFRP are sports, aerospace and general industrial uses including
automobiles. As this application fields expands the opportunity of machining, but CFRP is
difficult to cut because of delamination of the composites and the short tool life. In this paper, the
machinability of multidirectional CFRP by means of ultrasonic vibration cutting was experimen-
tally investigated. The experimental results have led to trial application of ultrasonic vibration
cutting, which has been verified experimentally to be highly effective in view of cutting force and
surface quality.
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Fig. 1 Ultrasonic vibration cutting mechanism
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Fig. 3 Ultrasonic vibration cutting of CFRP
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Table 2 Experimental cutting conditions

Tool (material) Tungsten carbide

Poly crystal diamond

Single crystal diamond
Workpiece Cabon fiber reinforced plastics

Cutting speed

19~165 m/min

Feedrate 0.1~0.4 mm/rev
Depth of cut 0.05~0.3 mm
Ultrasonic frequency 19.5 kHz
Amplitude 15 ym

Tool dynamometer

Strain gauge type Sambo Elec. CO.

Surface roughness
tester

Mitutoyo surftest — 420
A/ L=08

A Es 3wl AL Hdte] FdzEAd AR
ZF A8 0] 7] (scanning electron microscope) & A&

s eh

4, Ao 3 F

4.) =g ISHAS I
Fig. 5 27337 (K-10) & gaAdF743 Fetx
g Aa4s Wl wab 98} 283 AEA
48 S98el ZUALE vl debd Aol
15
14 L depth of cut 0.2 mm
feedrate 0.1 mm/rev
13 L
’é 2L
1 unL
~ oo
8 'L‘ conventional
a
& a8l
£l T
é s |  ultrasonic
© )
I
b
a sl
2L
11
0 N L L
[ 50 100 180 200

Cutting Speed (m/min)

Fig. 5 Surface roughness with ultrasonic vibration
and conventional cutting by tungsten carbide
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