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Fig.1 DC-type dynamic strain measurement system.
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Fig.2 AC-type dynamic strain measurement system.
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Fig.3 Strain gauge is located far from the bridge cir-
cuit, and they are connected by a cable.
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Fig.5 (a) Strain gauge and Wheatstone bridge cir-
cuit (quarter bridge 2-wire system). (b)

Bridge circuit with parasitic capacitance.
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Fig.6 (a) Strain gauges and Wheatstone bridge cir-

cuit (Half bridge system). (b) Bridge circuit
with parasitic capacitance.
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Fig.7 Bridge circuit with parasitic capacitance (half
bridge system).
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Fig.8 One strain gauge is attached to the specimen
vertically, and the other is attached horizon-

tally.
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Fig.9 One strain gauge is attached to the top of the
specimen, and the other is attached to its bot-

tom.
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Fig. 10 Explanation of parasitic capacitances effects
to the apparent real part of H(jw).
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210

Re{H(jwi)} 0000 Im{H(jw:))} 000000 D
00000000000 Re{H(jw:)}0OODODO
0000000Mm

e 00D00DODD0OOOODDOOOO CyO
0000000 2000000000 00 (2)00
0000 2z000000000

e 0000DDDODDODODDOOODDOODO
0ooooo

6.1.2 0O 0

0000000000000000 12(a)00
0000000000 w»000000000000
00000000000 A-DOOOODODOODOO
0000000000000 ACO0ODD00000
0000000 A-DOOOOOOOOOOOOOO
A-DOODOOOODOOOOOOOOOODOOO
000000000000000000 30kHzO0OO
000 17018bit 0000000000 AX O ADC
0000000000000000
000000w0000000000000000
000000000000000000000000
00009000000000000000000
000000000000000000000000
090000000000000000 DCOODO
000000000000000000000000

00 12(p)moooooooooooooooooo

0000000000000000000000 [200
0000000000000000000000
0000000000 ¢, 0000000 200000
00000 (2)000000 0000000000
00000000000000000000000
000000000000000000000000
0000000000000

6.1.3 00000D00000DO0O000
05(h)00000C, 000010000000
000000000000000000000000
0 H(jw)0DOODO (40(7) 0000000000
oooo
00000000000000000000 Via(t)
0000 w; 000000000000 Vew(t) OO
000000000000

Vin (t) = cos(wit),
Vout (t) = a1 cos(wit) + b1 sin(wi1t).

0000000 cos(wit) D Vo () D00O0O0D00DO



0o0oooooooooooooooogo

VCeR[mV]
o

VCR

—— calculation
‘-\o\ —=— spice simulation

T~

T~

™~

3

0 500 1000 1500 2000 2500

3000

Bridge
Circuit

AC AMP
‘I>,——|—‘ Analog

ADC ADC
LTJ LT—JD@m|

Parasitic Capacitance C[pF]

Vel

40

—&— calculation A
30 —=— spice simulation /l
i} /
10

0 500 1000 1500 2000 2500 3000
Parasitic Capacitance C[pF]

vellmV]

013 0 120000000000000000000
00 spPiICcEOCOOOOO0O0O0O0O0O0O0O0O0OO
OVer, Ver, win, C = Cy 00 500 12000
win/(2m) = 10 kHz, 20 kHz0O

Fig. 13 Calculation based on the derived equations

and SPICE simulation results for the pro-
posed system (Figs.5, 12).
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Fig.15 Calculation based on the derived equations

and SPICE simulation results for the pro-
posed system (Figs.6, 14).
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Fig.16 Calculation based on the derived equations

and SPICE simulation results for the pro-
posed system (Figs.7, 14).
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Fig.17 System for evaluating the proposed algo-

rithm.
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Fig. 18 The dotted line shows ADC output of sinu-

soidal field data, and the solid line shows
the actual sine wave estimated using a curve-
fitting algorithm.

000000000000000000000000
0ooooo

0i0 000000O0R=350Q000000000
00 (wi/(27)00000000000000000
5kHZ0 000 20kHzDOO 1.5VO00000000
00000000 ¢ 0 1,000pF0 000 3,000 pFO
00000000000000000000000
ACODDOOOOOOOO0O0O0O0O000000DC-
94A000 10000000000000000000
DRC-341000000000000 1700

Dii0 000000000000000000000
0000000 ACO0O000O0O0O0O0O0 A-DODO
000000000000000000000 12 (a)
Dii0 00000000000000000 180[20]
0 CO0000000000000000000000

214

01 00o0ooooooooog

Table 1 Accuracy comparison of strain measurement
between proposed and conventional algo-
rithms using field data.

0000|0000
0000 [pF]|000 [kHz)|O0D00 [ue] |00 [%]|00 [%]

1,000 5 10,000 1.5 0.8
3,000 5 10,000 1.4 0.5
1,000 20 10,000 5.0 0.6
3,000 20 10,000 49.5 3.4
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