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ABSTRACT
Low Frequency Vibration-Cutting (LFV) is a new machining technology developed to improve the turning
process. Vibration applied to the feed drive in the feed direction can be synchronized with the rotation spindle. This
technology has the significant feature of discharging the chips intermittently, because it has “air-cutting” times during

cutting.
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(a) Conventional cutting (b) LFV
Fig. 1 Diagrammatic illustration of LFV. Fig. 2 Trajectory of tool in LFV.



0.2 0.2

E
£
+= U.
c
[
£
g
=
a
2
]

Seol ';
<

0o -- 0 -
0 120 240 360 0 120 240 360
Spindle angle (deg) Spindle angle (deg)
(a) Number of vibration (b) Amplitude

Fig. 3 Change of condition of vibration.

= b
)
X I
@ @
(a) Taper (b) Circular arc

Fig.4 Example of vibration direction by LFV.
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(a) Conventional cutting (b) LFV

Fig. 5 Chips produced by conventional cutting and LFV. Fig. 6 Machined thin axes by LFV.
DRPYRFTUVMEHZB N THUID K FORMAAIRETH 5. £/, REIOEBEEZ DI ET,
ML FREIPVEREY ICEZDOND Z L HHERL TND.

Fig. 6 IZ/RT X 5 2O T 4T o72. HBEITZ 602 mm, &S 10 mm O CTH 5.
B0 < FOMHRLEZ AR EPR I RN, Fid ZERMINTE 5.

AR Z IR~ TE 2, FUAVNMLTICBWTOHRZEHETE S, FY ML T,
HE L7280 S FWARONICTHED Z LICE > TRIAOIFENMEZ LS. Zhzpi<izy, —
ERMITS LI NIV EZRIBEELRELTUY ST E2HWT D, A7y 7ML A
HWTHDH. L, A7 v 7O R TR FE
L720, MIFEAEL 8%, LFV ZHlvwhix, 27 v~
ETLHIEIMLICUID S FEROWTE, MIFRHEzE< T
L LiF v, ¥, FIAMVNLETEfFICEEZ —F |k
EOOFRABRTHD. NI AT Ro7280 < FIEE
JE7 =7 2 P TAL=XIAMRICHEH S NG, 2Ly,
G <P NNBEDE LB TE 5. N IrHEzE
ZORFV o T mm BLFOMSINT CiE, ERLORN—E
RETEDHLELTND.

4. ITHEWMELTOERA

PAE, BHFE U7 ARJE AR B BIHI AR I DWW CGR R T & 7.
VFRw v ) RS TIE, D OB L
ToARJE B IREN B I vCo3 237 L T\Wd (Fig. 7) . v v
TVe 2 WOTEE T, mREEN LIS L TOMEREICNA,
R IR EN BT HIBEREIZ L 2800 < T ORMIAFRETH 5.
F7o, FEMITEMT D0, (REKEEEINIAAT 5 BFIEE
STHETHD. 7a /7 AFORB IS Wk HESH

Fig.7 Appearance of “VC03”.



Oy ERAIAT KIS, BMA LT EZBWT 2HADOG 22— REMATIIE L V. IREOLM41E5]
BTHAITED., INETOMMEDEVEDLRVERE CHIETE 2R L 2> T 5.
Ft:TIX, 2o VCo3 offiicd, FHaBEAEEEDO L ) —XX° 3 GO Hilgks 1 &
CHER LA TF AT —2a s~y =0 7800 MC20 3 U — R0 GRS EB U1K e O F5
ZTELTEBY, LYZHEERESIER~DORERMIZIVMHATNSD.

5. &i&IC

AR TR TE P22 L b ED T, (KERREIHICHIRTE 2R LR~ D.
QT < FEMERICUIET 5 LNTED.
QUIHNIRF AT 5. CEHBIEIEH)
QIS OIRENS EF LI v, CEARE)
ORERL R E LIZ< V.

RO, Hix RINTHETHRNBFIETE D AEIEN L, BEHEEHGCREEHT ML 72 & D
BEAVN TS L T E N EB X TN D,

SE Xk
DHRARE— . (KFEIIEBEIEIEN LFV) oFHE LA, ke T.H, 42, 10 &, pp. 70-75 (2014).
NDFERE—BL © B %2 RBUYL3 2 Bl THE, BT, 64 &, 8 5, pp. 36-39 (2016).



~ 4

A A bw =7 A
H KRR

=z
+2#42%5) Vol. 60, No. 215

gaillly

Beflrh &

AR EBH ORI ORI

ATFERF, BHES, BeuEp—, RPMES
VFRUR—IT 4 7 AR, B AT T A T T 6-1-12, T 188-8511
(2016 42 10 H 7 B34, 2016 45 11 H 21 BE3ZAS, 2016 45 11 H 24 B £k

Verification of the Mechanical Strength of the High-Temperature
Piezoelectric Materials

Yoshitaka KINOSHITA, Satoshi SOUDA, Youichi NONOGAKI, and Takashi AKAHANE
R&D Department, Citizen Holdings Co., Ltd., 6-1-12, Tanashi-cho, Nishitokyo-shi, Tokyo 188-8511, Japan

(Received October 7, 2016, Revised November 21, 2016, Accepted November 24, 2016)

ABSTRACT
Using a piezoelectric single crystal having a piezoelectric performance to high temperature, it has been
developed combustion pressure sensor for measuring the combustion pressure of the internal combustion engine
directly. In this paper, the measurement of the compressive strength of Ca,Al,SiO; (CAS), one of the piezoelectric
single crystal of a candidates for the combustion pressure sensor, and we confirmed the compressive strength

improvement by element substitution of Ca to Sr, SrCaAl,SiO; (SrCAS).
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