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Basic Research of the Cutting of FRP Using Ultrasonic Vibration
— Cutting Resistance and Surface Roughness of the resin —

Masashi NAKATSU, Shin-ichi IKEDA, Kohsuke TAGASHIRA
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Abstract

For the basic research of the cutting of FRP (Fiber Reinforced Plastic) under the ultrasonic vibra-
tion, as a first step, cutting experiment were made to the resin of the unsaturated poliyester without
fiber. The following results were observed (1) Ultrasonic vibration cutting is effective to cut the resin,
since the resistance is decrease and surface roughness is reduced. (2) There is not much change of the
cutting resistance and surface roughness when the pitching angle change. (3) Cutting resistance of the
resin of the olsophthalic acid is lower than that of the isophthalic acid. (4) With regard to the cutting
resistance of the cutting-thichness change, it was recognized that there was the size-effect.

Key Words: Unsaturated polyester resin , Ultrasonic Vibration, Cutting Resistance,Surface roughness ,
Pitching angle

1. # E 2. EBFE
%, FRPOEENTTITELAYY, = Table. 112N L4 % 7R3, B HIH o8
RMTELTYHIMIZLELTLIENEL (Table.2) 1% JIS K6919 Vv 7 % VEEZR (UP-G
ToTX7 LML, FRPIX, WHORLAE ML) ¢4V T7 7 IVEESR (UP-CE 45 Th
Moo hbidlc, TEERE, N, raub, Bo RERE DK X X1350%50% 15t T, MH{LES,

BRIFMEDFAE LT <, BHIEDIERICENY, NBEHRIZLB 759 7 ORERBITIL 0, 3
EEFEITELBERIRE S, ZOHERIZLS EIZhTTRERB L TIER L7z, M bAIE S - Xy
WABIE I X AUHEE I OWTHIE 2 O T W 7 (N) BARMREAZFER L, BERIRES A
2395 & (LB ELE SB-150) x| KB 120w, %
A TIE, FRPHEFERIREIVIHIOEGENFEL L IRE % $19.5+1.5KHz, MIRIE30 um, FEFY)
T, MR & v~ MY s B B oy Hl#EED 1.84m/s  (110.2m/min) T %o

WIREICIEI %, T84 OITEMET TV, CIHIESL, REFIE, BMELA-V7ICEkoTryY =y ot
HEFEH S 2OV THRARZOTHET 5, Y- Y, -7 VOREDICLIEDR
TYIHIZ B otz IREVEIIVIEIED SHE L

* BhEUE RWITER 7278, BIEOEE, 4 LELTEICEEREIFES 2 u»
%k By F ORISR 2T VIRV, BHE LR, #18.9KHz

koak BB EMIRAF TH ) EERIRBENICH D = & b ho T,



20 HEABMIESEEMERLEREL 5

Table. 1 Cutting Conditions of Polyester resin

Table. 2 Characteristics of Unsaturated poliester resin

JIS K 6919 UP-G

JIS K 6919 UP-CE
Tool material Tungsten carbide K10
Rake angle 0 (deg)

Relief angle 8 (deg)
Cutting speed 500-4000, mm/min

Material

Cutting thickness 0.05, 0.1, 0.15 mm
Cutting width 2 (mm )
Coolant dry
Fiber angle 90 (deg)

195 + 1.5 (KHz)
-12, -8, -4, 0, (deg)
30° P (um)

Frequancy
Pitching angle
Amplitude

contents UP-G | UP-CE
Relative density 1.19~123(117~ 119
Percentage of contraction | 60~90 | 70~ 90

Temterature of

heat deformation
Rockwell hardness 95~110 | 100~ 110
Bacol hardness 40~50 | 45~50
Bending strength MPa 100 ~ 160 | 110 ~ 150
Tensile strength MPa 55~80 | 65~75
Elongation percentage % 15~25 | 15~25
Compression strength MPa 55~80 | 65~75
Impact strength 0.15~ 030016 ~ 030
Heat conductivity 16.7 16.7

65~ 120 | 90~ 130
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Fig. 1 Pitching angle 6p
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% UP-CE, d=0.1, b=2.0, 9p= -4, 0r=0
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Fig. 2 Effect of Cutting speed

(Cuting resistance)
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(Cutting resistance)
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Fig. 5 Effect of Pitching angle
(Surface roughness)
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