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Charactenistics of Elliptical Vibration Cutting with Variable Elliptical Locus
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Fig. 1 Photograph of vibrated cutting tool

11

PZT oA A¥ WHL FHA7A HES sl
St AS 2AY 5 Qe PR h?aTa oOF YA
A Tl 07 AR AYE LA o] A5

D HHEE S

CEREEERE

PZT o &g3sh4d %—:_V% ‘é(cuttmg edge )% A #AH ol AAA?
= Ne] Bask pzT o] Bl zhzte] Agke] 7|2 wEiAlY)
A e A Fo AxE 24T AL, PZTL o g
PZT2 ] 917 #fol& WstAl7|™ BHl AlA ] @4, = B9
A7 HE 2AT S QI weba] B At i gt
A71eF A% A MSAIZI o R A v ARE 7= B
AA AEeS SAAH
3N A= =8 Y &£F
Fig. 2(a)e} o] &5 % (Vep) © E5F 10V (0V~10V) ©]aL

7h F=0k7E 16kHz ol 913 Ak7E 90° 91 AEA Y WS

T /0] PZT o YA o, Fig. 2(b) o A2k Wk 2 e
oz A gk AR WS 24 A5E e
1:]— iX‘] 7:141} ;H)_\_'L HOPES‘O]:_Q_E 9_'1: 1.4 um 2 i) HH%@. Hg_g(;tgi
o1 um & AF AU SAHY o, F ke AE WY
Atolell &= %]_Xéﬂ 94 27} A8 L) oS T wheke] W)
LA E o] Ak Jo A= 425 uheko 2 XE] oF 25° 7]-20] R
S A4 el WA e silske o) AR
AAREFo 2 57

ol s B Aol v

— Input voltage to PZT1 0.9 —— Cutting direction -~~~
————— nput voltage to PZT2

0.0 0.1 0.2 03 0.0 01 02 03
Time [ms] Time [ms]

Thrust direction |

o o
© o
—

Voltage [V]
& 5
e
[

(a) Input voltage to PZTs (b) Vibration amplitude

Fig. 2 Vibration of cutting tool(f = 16 kHz, Vpp1 = Vpp2 = 10V, ¢ =90°)
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Fig. 3 Adjustment of trajectory of cutting tool (f = 16 kHz)
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Fig. 4 Comparison of v-grooving (Conventional cutting vs. EVC)
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Fig. 5 Primary cutting force variations according to trajectory of cutting
tool (C2801, f = 18 kHz, Vs =3 mm/s, d = 30 im)

Fig. 6 Roughness of machined surface and shape accuracy of exit
v-groove according to applied voltage (C1100, f = 25 kHz, V; =
3 mm/s, d = 20 um)
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