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Estimation of Measurement Uncertainty for Vibration Tests in the Machine
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Report on the notion of uncertainty is important. The reason is that the measured value includes
a lot of uncertain factors. Reliable results can’t be derived without the notion of uncertainty. The
mathematical model to evaluate uncertainty considering the quality of vibration is important to
evaluate uncertainty, and it must contain the every quantity which contributes significantly to
uncertainty in the measured resulls. In this paper, the evaluation of uncertainty analysis about
rofor vibration measurements of machine tools is presented fo evaluate the most important

factors of uncertainty.
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s =standard deviation

u, = type A standard uncertainty

u; = type B standard uncertainty

u, = combined standard uncertainty
U =Expanded uncertainty

Vo = effective degrees of freedom
k =Coverage factor

¢; = sensitivity of coefficients
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Fig. 1 Uncertainty estimation procedure
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Table 1 Comparison of measured setting of measured data

ms peak p-p
max 0.808 1.447 2.770
min 0.795 1.298 2.511
average 0.801 1.356 2.623
variance 1.3E-5 1.6E-3 4E-3
tan
Standard | 1036 0.040 0.004
deviation
Table 1 olME £ AN FHu3 A5
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Table 2 Comparison between measured speeds of
measured data

1,000 rpm 10,000 rpm
Point! | Point2 | Point! | Point2 | Point1 | Point2
max | 0.042)0.042 | 0.062 | 0.133 | 0.808 | 0.160
min | 0.036 | 0.038 | 0.054 | 0.126 | 0.795 | 0.149
average | 0.039 | 0.040 | 0.060 | 0.129 | 0.801 | 0.153
variance | 2E-6 | 1E-6 | 5E-6 | 5E-6 | 13E-6| 6E-6

5,000 rpm

Standard

.. 10.001{0.001)0.00210.002|0.004 | 0.002
deviation
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3 point 1 AAE] Type A EFEEZEE Table 3 7
Zon Type B EZEHTNA JHAZY EEE
BTE 00096 mos k=2, AEFE 95%), 4719
Balsol 23 EFEHEE 0.0289 mm/s o]

Table 3 Type A standard uncertainty

run No.
0.808 0.800 0.798 0.801
0.795 0.795 0.801 0.801

0.797 0.802 0.802 0.798
0.804 0.801 0.797 0.802
mm/s
0.806 0.797 0.805 0.804
Average 0.803
Standard uncertainty 0.002

Degree of freedom 19

AEE EEEIRE A 9 9std T
g9 0.030 mm/s & &k A andl 9sle FEA
FEE A HY FEARFEE 1295674 o/ t
FIRE ol g8ty AFEE F 95%A k #tol
2000122 0,061 mays & 73 EEEE 7HACh

238y 24T Tabled 8 2rt

Table 4 Comparison of measured data

Type uiif:;:‘iy Probability distribution
u, A 0.0019 t-distribution
Uy B 0.0096 Normal distribution
Upy B 0.0289 Rectangular distribution
0.0305 t-distribution
k B 2 Coverage factor
U B i 0.061 | Expanded uncertainty
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