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Cutting of the Resin using Ultrasonic Vibrating Tool
— Magnitude of Impact force —
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Abstract

The authors investigated the cutting resistance of the unsaturated polyester resin with the
ultrasonic vibrating tool. The results obtained are as follows. (1) It is effective to use the coefficient
Kr of the impact magnitude which is the ratio of the relational cutting speed Vr to the real cutting
time tr. (2) With regard to ultrasonic vibration cutting, it was recognized that there are the reducing
effect of the cutting resistance. (3) Using the coefficient Kr, it was explained that the relation of the
cutting speed to the cutting resistance. (4) There are not large defferences of the cutting forces
when the Pitching angle and the cutting width are changed under the ultrasonic vibration cutting.
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Table.1 Condition of the Vibrating

Frequancy 195+ 15 (KHz)
Amplitude 3077 (1 m)
Pitching angle -16, -12, -8, -4, 0 (deg)
Rolling angle 0 (deg)

1840 (mm/s)
120 (W)

Critical cutting speed
High-frequency output
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Fig.3 Displacement and Velocity of the tool




WS RIRENC X 2 RO 23

SHEEBT 5, BERKOLEPvOREIIVE &5,
OO EtoE T B LIEWITEMBIZHE-S T
BEVTHETL, RICEQIZBWIHUYLAELE
BT s, QCOLEOHFEITHQVTANE XV,
Thbo COBEOREMZL LTS LMt OH
T CHZEYHIEEEE 20, BOLEwD O BER T
5FETORMMRLED2S1 34 7 VA TOIREY)
B BT 5 EYHIEEE (Real cutting time) & 7
5o BBHQTORYHIKEEII TR L TEHO
X HE L 25,

4, FEOAZEIZOWVNT

m7i 5 ZEDOWEKIZHF 3@ T At BEICHE
EAVIDOVATEL LI ET B L,
mV; —mV,=FAt (1)
IRENEIHNC BT, TEATIEW D S BB 5
W, HEV,IZ0EEZLNEDH

> T, UIHIRE D FHHESF I3

TEOMEY. hikiEz A, AKBR0o LT
&

Y=Asinot (4)
(HLIREIHKfE LT w=2xf)
VILEDHEETHEHH

V,=Awcoswt (5)
ERE D, o TR

F=mAwcoswt/At (6)

HE. MLOFFED0 Iz L, ME 1RO
HEICETLER (=1/1) . EEZIRBKOR
KEEAox ), HENEZHSICHBET 700
DHEEKZERL TV 5,

K=Aw/At (7)
L2 LORIZ, THEWOERENGEN TV,
IRENDHI B O YIEEEE (3 T B & TE O AR EE
EFTRETH D06, IRENEIHIEETILFig.20 K
QVOEYIHIEE LUHEEL Z2MEL/-ETH
Bo T-BHIMI1IBOHRICETLHRTH A
Mo, LEFTHEWMEEL TS (ELHIRER)
B L, ZEHIEMZ R OPELETHA ),

TEMFLTEYA S8R T 5 B told

to=(1/w)cos ' (V/Aw) (8)
ZOEEOTEOMEY X
Y0=A.Sin0)to (9)

STV IEMDOEETH S, BUOLIEY

& LEAHMT HHEH (BUHIKEE) 26& 35
L. OO LY ETBOMBIZR—(Y) T
HbENL,
Y1=Y0_Vo(t1—to) 10)
Y,=Asinwt, 1y
10, A ZM-> CTINHEFREL T2 RKDB, D
B TEDO#EEV X

Vi=Awcosot; (12)
X oT, MX#EEV, B L OEDHIFERFLE

V.=Vi—V, 13

t.=(1/f) — (thi—to) (14)

BRPLHBEOKREZ 2 HobTHEEE L TKr
EERT Do
Kr=Vr/tr (15

5. RBRBERBLUEE

5. 1 FEEOAEIKEKDLE

Table.2i3f85. TILOEEBKEREK 21T X
BRKraRmL7zbDTHbD, KIZHRKrid5.95fF
N7 28DEERL TS, $/2. RIENOK T
23K 2 BB EOE &3 Z N Zha. 2245,
5.16f5TH W KrO AW EHEOEALITH LBUKT
HHI Lhbhrb, CORKTIHET LI LI
FEAIEIOEEE, EYDHI R ASHEBRIZ 7 5 O THIH|
BHEOZEEIILITETH S,

Table I A EBRDOFE R TH 5, KEIZIRE
. RIEAZEDL S WD TR L Th 5 MKl id
TEYEENRGEEINTVEDTEL TV B,
Table.2& Table.3TIZEENELR LD THHMI(Z
BHETE LW, KEDOF—F—PKELED
DAHRVOIZH L, KrfiZKESER B, Th
WFEBEFROBESBRLSENTEY, HEOKES
AT AREL LTKEYETHHEEDN
5o

EEREMFOYIH R IIREMEIC T L 8 ke
ENTWBAS, MR IL2. 6951 L2k o
T, R BHBOKESERTKIEERAVE
kg3, L LARIVEKRTH 5,

1A 7 VO EYHIREOEE133.4% ~
10.9% T D b 575V ZEHI AT L
TWwh,



24

AT ESFEMERLEENR S

Table.2 Calculation of the impact value (1)

Frequency | Amplitude K Cutting Relational Real cutting Kr
(=Aw/At)| speed cutting speed | time (=Vr/tr
f (Hz) A (4 m) x 10° V (mm/sec) | Vr (mm/sec) | t r (U sec) X 10
100 380 2.388 0.5333 40.145 231.2 17.377
150 100 1.414 0.5333 24.400 277.8 8.975
300 10 0.566 0.5333 8.389 320.1 3.370
Table.3 Caluculation of the impact value (2)
Frequency | Amplitude K Cutting Relational Real cutting Kr
(=Aw/At)| speed cutting speed | time (=Vr/tr)
f (Hz) A (& m) X 10 V (mm/sec) | Vr (mm/sec) | t r(u sec) X 10°
19500 15 3.583 8.333 4353 1.953 22290
19500 15 3.583 16.67 611.5 2.765 22120
19500 15 3.583 3333 852.8 3.921 21750
19500 15 3.583 50.00 1033.4 4816 21460
19500 15 3.583 66.67 1171.7 5.564 21060
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Fig. 4 Effect of Cutting speed
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