Trans. Korean Soc. Noise Vib. Eng., 26(7) : 781~786, 2016
https://doi.org/10.5050/KSNVE.2016.26.7.781

N@AY E4L
zxé

Lz

i&i%ﬁ%%éﬁ*ﬁlf—i—ﬁ M 26 ®M735, pp.781~786, 2016
ISSN 1598-2785(Print), ISSN 2287-5476(Online)

&t FsA ATl dig
1: _7"-_4

Measurement Uncertainty of Vibration Testing Result
with Including Uncertainty of Testing Facilities
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ABSTRACT

All measurements are subject to uncertainty and a measurement result is complete only when it is

accompanied by a statement of the associated uncertainty. By international agreement, this uncertainty

has a probabilistic basis and reflects incomplete knowledge of the quantity value. The “Guide to the

Expression of Uncertainty in Measurement”,

commonly known as the GUM, is the definitive docu-

ment on this subject. The requirements for estimation of measurement uncertainty apply to all results

provided by calibration laboratories and results produced by testing laboratories under the optional

circumstances. In this paper, a procedure for estimation of measurement uncertainty from vibration

testing is proposed on KS F 2868:2003 as an example. Both Type A and Type B evaluation of un-

certainty are considered to calculate the combined
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standard uncertainty and expanded uncertainty.
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9.2
8.4
9.4
8.2
8.7
8.7
8.2
8.1
8.3
8.6

(MN/m®)

(Hz)
34.38
33.13
34.38
32.50
33.13
33.75
32.50
32.50
33.20

o

Load
(kg)
7.91
7.75
8.03
7.85
8.03
7.73
7.88
7.73
8.00

Table 1 Test result

Average

No.
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Fig. 1 Measurement configuration(unit : mm)
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Table 3 Combined uncertainty

0.144

10

fo

1.034

43,462

0.265

515,761

Uncertainty

Sensitivity co-

Jo
33.20

efficient

D.OF.

3.101

Combined standard

uncertainty

1.034

Effective D.O.F.

196.97

0.795

0.265

Table 2 Type A evaluation of uncertainty

Average

Standard deviation

Standard uncertainty

D.OF.
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Table 5 Combined standard uncertainty for f,

f(Lm 6/1 5f2

Uncertainty

0.265 0.498 0.332 0.011

Sensitivity
coefficient

D.O.F.

Combined
uncertainty

0.655

Effective D.O.F.

298

Table 6 Combined standard uncertainty for m

mp, 6m 1 5m 2

Uncertainty 1.034 0.625 0.072
Sensitivity 1 1 1
coefficient

D.O.F. 8 0 ©
Comblr_led 1210
uncertainty

Effective D.O.F. 15

Table 7 Measurement uncertainty of s

m I s
Uncertainty 0.655 1.210 -
Sensitivity 516,023 | 43462 -
coefficient
D.OF. 15 298 -
Combined §tandard ) ) 0342
uncertainty
Effective D.O.F. - - 309

Expanded uncertainty - - 0.7
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