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ABSTRACT

This paper proposes estimation model of uncertainty in vibration measurement of shipboard equip-
ment and analyzes the result of uncertainty estimation. Vibration of shipboard equipments affects un-
derwater radiated noise that is important performance related to stealth of the naval vessel.
Acceptance testing for shipboard equipment is required to guarantee the stealth performance of naval
vessel. In measuring, detailed uncertainty estimation is essential to improve measuring reliability.
Acceptance testing result of structure-borne noise and vibration is used to analyze uncertainty in vi-
bration measurement of shipboard equipment.
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| 4% A57] B&K 3053-B12, 7HF=A B&K  oa Sensitvity 8.8632 [(/sYmV]
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23w =2 A= Tables 1~49 72} Contribution 0.0869 [dB]
Std uncertainty 0.0677 [mV]
Table 1 Date resolution uncertainty of structureborne Calibration Sensitivity -0.8868 [(mV)"]
. 1 coefficient '
noise voltage
uncertain
Std uncertainty 0.0029 [dB] | Degree of freedom 11
. Sensitivity 10000 Contribution 0.0600 [dB]
Resolution coefficient ' Std uncertainty 0.15 [m/s’]
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Table 2 Sensor measuring uncertainty of structureborne ontribution [dB]
noise Comlsina Degree of freedom 670
Std uncertainty 0.0099 [mV/(m/s?)] Uy Uncertainty 0.1677 [dB]
Measurin Sensitivity ~ 2
Measuri t}% ooty 8.7736 [(m/s2)/mV] | |
uncertainty Table 4 Total uncertainty of structureborne noise
Degree of freedom ©
. Degree of freedom ©
Contribution 0.0869 [dB] Resorltut}in &
uncertainty o
Std uncertainty 0.0434 [mV] Contribution 0.0029 [dB]
P - Degree of freedom 508616
Volage | ST | oy e
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uncertainty | peoree of freedom 11 Field Degree of freedom 670
o calibration
Contribution 0.0059 [dB] uncertainty Contribution 0.1677 [dB]
Combined | Degree of freedom 508616 Combined | Degree of freedom 1080
uncertainty Uncertainty 0.0871 [dB] uncertainty Uncertainty 0.1890 [dB]
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Table 5 Uncertainty of vibration without compensa-
tion of background vibration

Std uncertainty 2.89x10° [mm]
Sensitivity
Resolution coefficient 1.0000
uncertainty
Degree of freedom e
Contribution 2.89x10° [mm/]
Std uncertainty 0.01485 [rnV/(m/sZ)]
Measuring Sensitivity -0.3997
sensitivity coefficient [mm-(m/s’)/mV]
CIEEHEAS Degree of freedom 0
Contribution 0.0060 [mm]
Std uncertainty 0.0001359 [mV]
Sensitivity
Voltage : 25.5993 [mm/mV]
measuring coefficient
uncertainty | pegree of freedom 11
Contribution 0.0035 [mm]
Std uncertainty 0.0098 [mV/(m/sz)]

P Sensitivit 0.4037
Calibration vity
sensitivity coefficient [mm-(m/s’)/mV]
TIEEHEAS) Degree of freedom 0

Contribution 0.0040 [mm]
Std uncertainty 0.067 [mV]
Calibration Sen;fl_m./lt}; -0.0404 [mm/mV]
voltage coefficien
uncertainty | Degree of freedom 11
Contribution 0.0028 [mm]
Std uncertainty 0.15 [m/s’]

) Sensitivity 2
Calibrator coefficient 0.0396 [mm/(m/s”)]
uncertainty

Degree of freedom e
Contribution 0.0060 [mm]

Combined | Degree of freedom 607
uncertainty Uncertainty 0.0102 [mm]
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Table 6 Uncertainty of vibration with compensation
of background vibration

Std uncertainty 2.89x107 [mm]
. Sensmylty 1.0000
Resolution coefficient
uncertainty
Degree of freedom ©
Contribution 2.89x107 [mm]
Std uncertainty 0.01485 [mV/(m/sz)]
Measuring Sensiti\_/ity -0.41 E2§9
sensitivity coefficient [mm-(m/s”)/mV]
rtaint
uncertanty Degree of freedom o
Contribution 0.0063 [mm]
Std uncertainty 0.0001359 [mV]
Voltage Sensitivity 25.5993 [mm/mV]
measuring
uncertainty | Degree of freedom 11
Contribution 0.0035 [mm)]
Std uncertainty 0.0098[mV/(m/sz)]
S Sensitivity 0.4231
Calibration . 2
sensitivity coefficient [mm-(m/s”)/mV]
taint
IR Degree of freedom 0
Contribution 0.0042 [mm]
Std uncertainty 0.067 [mV]
L Sensitivity
Calibration coefficient -0.04233 [mm/mV]
voltage
uncertainty | pegree of freedom 11
Contribution 0.0029 [mm]
Std uncertainty 0.15 [m/s’]
Sensitivity 2
Calibrator coefficient 0.0415 [mm/(m/s)]
uncertainty
Degree of freedom 0
Contribution 0.0063 [mm]
Std uncertainty 0.00002460 [mV]
Background Senfsfl_m_nty 25.5993 [mm/mV]
vibration coefticient
rtaint
B Degree of freedom 11
Contribution 0.0007 [mm]
Combined Degree of freedom 683
Uncertainty Uncertainty 0.0107 [mm]
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