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Table I Measurement results of Equivalent constants
of the X128°Y-cut rectangular sample.

L,-mode F,-mode
]6 (kHz) 140.060 149.934
R (Q) 18.6 425.6
L (mH) 742 555.1
C (pF) 17.4 2.03
Cd(pF) 93.4 27.5
@) 3519.5 1228.9
k 0.46 0.30
150, 120 140.40
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£025} B20 / L,n«”ﬂﬂ 138.40 o
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Vibration velocity vims (m/s) fractured

(a) L,-mode of X128° plate
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(b) F,-mode of X128° plate
Fig.4 X128°Y-cut rectangular sample.
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Table II Measurement results of Equivalent constants
of the X135°Y-cut rectangular sample.

X-dir.sample Z*-dir.sample

/o (kHz) 151.606 140.847
R (Q) 16.0 4.05
L (mH) 215.9 60.2
C (pF) 5.11 21.2
C,(pF) 100.9 101.8
0 12853.3 13148.9
k 0.25 0.48
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Fig.5 X135°Y-cut rectangular sample.

X140°Y-cut i FEARIREN 7 D OfE 1330000~40000 T
bole, LILEEEZITH &, Tables I, IR
N5 XD ICOfEIFE X Z£12000~130001 F T
TLTWA, nwn@g%—F%H%LL@ﬂ#
THEAE STk RE ﬁ%i RSO0 & 72 5 1%

TIENHE LTz B4R 3R TIROME23£93500 &
RIEIZART LTb\é BRI OB B3R 7k
DFEWVIZ LD 0EDOIR T2 6, 43R ITHEAR

BRNRESERTE RN N5, £2F,

~—I<0>Qf§ ITR12008 2V LE— R LD &
WCHEREENREVWI E AR LTS,

3.2 L E— FEFR,E— FOKXIRIBREE
Fig.41ZX128°Y-cut E 2 AR HR &) - 0 R AR 5 1
Z Y, Figd(a),(b)DFelE L 0 IRENEE & A )

T D BRI X L FIBAFR 2N o 5, A EERE

DORFIRE)FHE DO EZMEIIL,ET— KT

w=2.37m/s, F,&— R Ty=1.65m/sTH>7-, F

72, B—vaFIVERL EEMHEEvIDEHL

72 IR, L= — KT0.046, F,&— K T0.020

DFER DT BT,

XL JE B S DB LI EEE 7 I v 7 ALk

BT AUTNS W, HERFELR R OND, £

2007 9



Table I Measurement results of Equivalent constants
of the X140°Y-cut rectangular sample.

X-dir.sample Z*-dir.sample
fo (kHz) 151.619 142.907
R(Q) 14.2 4.63
L (mH) 178.8 63.5
C (pF) 6.16 19.5
C, (pF) 105.4 107.3
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k 0.26 0.47
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(b) L,-mode of X140° Z’-dir.sample
Fig.6 X140°Y-cut rectangular sample.

Table IV Measurement results of fracture velocity, force

factor and electromechanical coupling coefficient.

X128°Y-cut X135°Y-cut X140°Y-cut

fracture velocity — 2.37(m/s) 2.40(m/s) 2.08(m/s)
force factor 0.046 0.045 0.048
k 0.46 0.48 0.47
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O : Contact area (¢00.37mm)

(a) X128°Y-cut L,-mode (b) X128°Y-cut F,-mode
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(c) X135°Y-cut X-dir.sample (d) X135°Y-cut Z’-dir.sample

sz :
B B

(e) X140°Y-cut X-dir.sample (f) X140°Y-cut Z’-dir.sample

Fig.7 Fractured sample and stress distribution.
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