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付 録A 衝撃力センサの検定時の出力波形

第 I部にて説明した 3種の衝撃力センサの、検定時の出力波形である。検定に関する詳細は第 4章に
て説明している。
それぞれの波形は、計測された過渡電圧そのものである。最大電圧 Emaxは、第 4章で説明してい
る手順で雑音除去した後の値を示しているので、グラフの最大値とは微妙に異なる。

鋼球の質量 落下高さ センサ A センサ B センサ C

0.130g
30mm Fig. A.1 Fig. A.5 Fig. A.7
80mm — — Fig. A.8
30mm Fig. A.2 Fig. A.6 Fig. A.9

0.440g 80mm Fig. A.3 — Fig. A.10
150mm Fig. A.4 — —

2.030g
30mm — — Fig. A.11
80mm — — Fig. A.12
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Fig. A.1: Output of Sensor A at ball-drop calibration. m = 0.130g, h = 30mm
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Fig. A.1: (continued)
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Fig. A.1: (continued)
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Fig. A.1: (continued)
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Fig. A.2: Output of Sensor A at ball-drop calibration. m = 0.440g, h = 30mm
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Fig. A.2: (continued)
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Fig. A.2: (continued)
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Fig. A.3: Output of Sensor A at ball-drop calibration. m = 0.440g, h = 80mm
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Fig. A.4: Output of Sensor A at ball-drop calibration. m = 0.440g, h = 150mm
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Fig. A.5: Output of Sensor B at ball-drop calibration. m = 0.130g, h = 30mm
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Fig. A.5: (continued)
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Fig. A.6: Output of Sensor B at ball-drop calibration. m = 0.440g, h = 30mm
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Fig. A.6: (continued)
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Fig. A.7: Output of Sensor C at ball-drop calibration. m = 0.130g, h = 30mm
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Fig. A.7: (continued)
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Fig. A.8: Output of Sensor C at ball-drop calibration. m = 0.130g, h = 80mm



Emax = 0.4801V
∆t = 40.70µsec.
F = 5.9931N -0.1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0 200 400 600 800 1000 1200 1400

S
en

so
r 

O
ut

pu
t [

V
]

Time [µsec.]

ball-drop calibration: Sensor C

-0.1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

200 250 300 350 400 450 500 550 600

S
en

so
r 

O
ut

pu
t [

V
]

Time [µsec.]

ball-drop calibration: Sensor C

∆t

Emax = 0.6466V
∆t = 25.90µsec.
F = 9.6202N -0.1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0 200 400 600 800 1000 1200 1400

S
en

so
r 

O
ut

pu
t [

V
]

Time [µsec.]

ball-drop calibration: Sensor C

-0.1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

200 250 300 350 400 450 500 550 600

S
en

so
r 

O
ut

pu
t [

V
]

Time [µsec.]

ball-drop calibration: Sensor C

∆t

Emax = 0.4458V
∆t = 27.90µsec.
F = 8.8595N -0.1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0 200 400 600 800 1000 1200 1400

S
en

so
r 

O
ut

pu
t [

V
]

Time [µsec.]

ball-drop calibration: Sensor C

-0.1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

200 250 300 350 400 450 500 550 600

S
en

so
r 

O
ut

pu
t [

V
]

Time [µsec.]

ball-drop calibration: Sensor C

∆t

Emax = 0.4888V
∆t = 23.85µsec.
F = 10.5006N -0.1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0 200 400 600 800 1000 1200 1400

S
en

so
r 

O
ut

pu
t [

V
]

Time [µsec.]

ball-drop calibration: Sensor C

-0.1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

200 250 300 350 400 450 500 550 600

S
en

so
r 

O
ut

pu
t [

V
]

Time [µsec.]

ball-drop calibration: Sensor C

∆t

Emax = 0.6371V
∆t = 24.10µsec.
F = 10.3564N -0.1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0 200 400 600 800 1000 1200 1400

S
en

so
r 

O
ut

pu
t [

V
]

Time [µsec.]

ball-drop calibration: Sensor C

-0.1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

200 250 300 350 400 450 500 550 600

S
en

so
r 

O
ut

pu
t [

V
]

Time [µsec.]

ball-drop calibration: Sensor C

∆t

Fig. A.8: (continued)
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Fig. A.9: Output of Sensor C at ball-drop calibration. m = 0.440g, h = 30mm
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Fig. A.9: (continued)
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Fig. A.10: Output of Sensor C at ball-drop calibration. m = 0.440g, h = 80mm
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Fig. A.10: (continued)
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Fig. A.11: Output of Sensor C at ball-drop calibration. m = 2.030g, h = 30mm
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Fig. A.11: (continued)
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Fig. A.12: Output of Sensor C at ball-drop calibration. m = 2.030g, h = 80mm



Emax = 5.3871V
∆t = 45.75µsec.
F = 98.7320N -1

0

1

2

3

4

5

6

0 200 400 600 800 1000 1200 1400

S
en

so
r 

O
ut

pu
t [

V
]

Time [µsec.]

ball-drop calibration: Sensor C

-1

0

1

2

3

4

5

6

200 250 300 350 400 450 500 550 600

S
en

so
r 

O
ut

pu
t [

V
]

Time [µsec.]

ball-drop calibration: Sensor C

∆t

Emax = 5.2290V
∆t = 45.90µsec.
F = 98.0236N -1

0

1

2

3

4

5

6

0 200 400 600 800 1000 1200 1400

S
en

so
r 

O
ut

pu
t [

V
]

Time [µsec.]

ball-drop calibration: Sensor C

-1

0

1

2

3

4

5

6

200 250 300 350 400 450 500 550 600

S
en

so
r 

O
ut

pu
t [

V
]

Time [µsec.]

ball-drop calibration: Sensor C

∆t

Emax = 5.3286V
∆t = 44.20µsec.
F = 102.2944N -1

0

1

2

3

4

5

6

0 200 400 600 800 1000 1200 1400

S
en

so
r 

O
ut

pu
t [

V
]

Time [µsec.]

ball-drop calibration: Sensor C

-1

0

1

2

3

4

5

6

200 250 300 350 400 450 500 550 600

S
en

so
r 

O
ut

pu
t [

V
]

Time [µsec.]

ball-drop calibration: Sensor C

∆t

Emax = 5.3266V
∆t = 46.05µsec.
F = 98.0888N -1

0

1

2

3

4

5

6

0 200 400 600 800 1000 1200 1400

S
en

so
r 

O
ut

pu
t [

V
]

Time [µsec.]

ball-drop calibration: Sensor C

-1

0

1

2

3

4

5

6

200 250 300 350 400 450 500 550 600

S
en

so
r 

O
ut

pu
t [

V
]

Time [µsec.]

ball-drop calibration: Sensor C

∆t

Emax = 5.2458V
∆t = 46.00µsec.
F = 97.8106N -1

0

1

2

3

4

5

6

0 200 400 600 800 1000 1200 1400

S
en

so
r 

O
ut

pu
t [

V
]

Time [µsec.]

ball-drop calibration: Sensor C

-1

0

1

2

3

4

5

6

200 250 300 350 400 450 500 550 600

S
en

so
r 

O
ut

pu
t [

V
]

Time [µsec.]

ball-drop calibration: Sensor C

∆t

Fig. A.12: (continued)


