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Machining of A-GFRP is needed to provide desired shapes, but involves many problems 

such as the drop of the surface integrity of the materials due to fluffing of the fibers. The 

ultrasonic vibration has been applied to the cutting tool during machining. The aramid-glass 

hybrid FRP consists of four layers of hybrid roving cloth and five layers of chopped strand glass 
mats, and a polyester resin as the matrix. This FRP has very poor machinability resulting 

from the presence of aramid fibers. The wear of the cutting tool and roughness of the machined 

surface are measured, and cutting phenomena are investigated by a comparison with norma! 

cutting conditions. 

Key Words: Aramid fiber, Microscopic observation, Vibrational cutting, Tool wear, 

Surface appcarance 

1. EXPERIMENTAL PROCEDURES

A-GFRP (arami<l-glass hybrid FRP) has been chosen as the materiał. This
hybrid materiał has low machinability caused by aramid fibers. A-GFRP used in 
this research is shown in Fig. 1 and consists of four layers of hybrid cloth and 
five layers of chopped strand mats of glass fibers, with the matrix being made of 
polyester. Each piece of hybrid cloth is woven of long fibers of aramid and glass. 
The thickness of A-GFRP composite is about 10 mm, and it is machined into 
a circular disk of about 150 mm in diameter using a lathe. These disk-type A
GFRPs are machined orthogonally by normal and vibrational cutting with a feed 
rate of 0.05mm/rev. Ultrasonic vibration is used for orthogonal cutting. Cutting 
by ultrasonic vibration will stop if the maximum speed of the vibrating tool is 
larger than that of the workpiece. Figure 2 shows vibrational cutting equipment 
in detail. The cutting tool (WC cutting tool) is affixed to the top of the horn, 
which is connected firmly to the ultrasonic oscillator. In addition, the horn 1s 
supported on the tool post of the lathe at the node position of the vibration. 




















