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Ultrasonic Vibration Cutting of Unsaturated Polyester Resin

— Finished Surface —
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Abstract

Unsaturated polyester resin which composed of Fiber Reinforced Plastic (FRP) is widely-used
matrix. In order to study FRP on cutting under ultrasonic vibration cutting, the authors investigated
the cutting surface of the resin with the ultrasonic vibrating tool at the biginning. The results
obtained are as follows. (1) In the case of Ultrasonic vibration cutting, increasing feed rate and depth
of cut, the values of the surface roughness are increase. (2) The value of the roughnesses with the
ultrasonic vibration are smaller than the value with the ordinary cutting. (3) When the rolling or
the pitching angles are increase, surface roughness become worse.
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Material (JIS K 6919)
TOO! material

UP-G, UP-CE
Tungsten carbide K10

Cutting soeed (m/sec) 0.565
Depth of cut(mm) d=0.1, 0.3, 0.5
Feed (mm/rev) £=0.1, 0.2, 0.3
Coolant Dry
Frequency (KHz) 19.5+1.5
Pitching angle (deg) 4P =0, 8, 15

Rolling angle (deg) gr=-5,0, 5, 10
Amplitude (xm) 3072

Table.1 Experimental Conditions

Revolution
direction
Ultrasonic
vibration
generator

Unsaturated polyester resin

Fig.1 Set up for Cutting Test
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Fig.2 Effects of Feedrae and Depth-of-cut
on the Surface finish
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Fig.3 Effects of Ultrasonic vibration
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Cutting Time = 1.79%10 *sec (34.9%)
Cutting Speed = 1.7540.565 = 2.315m/s(138.9m/min)

Fig.4 Desplacement and Velocity
on the Ultrasinic Vibration cutting
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Fig.5 Hardness of the Resins
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Fig.6 Effects of Rolling angle
on the Surface finish
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Fig.1 Effects of Pitching angle
on the Surface finish
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Photo.3 Effects of Rolling angle
by SEM photograph
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Fig.8 Effects of Cutting speed
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