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A Study on Measurement Uncertainty of 3-dimensional Coordinate Measuring Machine
used for Inspection of Precision Machined parts

Gab-Jo Lee*, Sang-Lok Oh+, Jong-Kwan Kim"™

L Abstract JL

The machining parts must be produced within the specification of drawing and those will be able to meet function and
efficiency. At that time, it is very important not only precision machine and machining technique but also the measurement
technique. So, the improvement of measurement technique is to be joined together at once with improvement of machining
technique. Finally, the quality and value of the parts are decided by precision measurement. This paper aims to study
on the measurement uncertainty when the machined parts are inspected with 3-dimensional coordinate measuring machine.
The objectives remove an error of measurement and improve a quality of mass products.
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Fig. 4 Photograph of measuring cylinder

Table 1 Measurement result of hole position

Parts No. Hole position (unit: zm)

H1|H2|H3 H4 | HS

| Average 823 | 484 | 429 | 848 | 953
Standard deviation | 3.03 | 3.81 | 342 | 401 | 450

) Average 67.7 | 242 | 266 | 554 | 71.2
Standard deviation | 3.32 | 3.60 | 3.11 | 434 | 3.52

3 Average 574 1 265 | 306 | 41.6 | 53.7
Standard deviation | 3.97 | 3.89 | 3.53 | 3.51 | 4.18
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Table 2 Uncertainty Budget

Quantity Xi | Estimate xi | Standard uncertainty u(xi) | Probability distribution | Sensitivity coefficient Ci Uncertainty contribution ui(y)
M 95.31m 2.02¢m normal 1 2.02(m
S 0 2.551m normal -1 -2.55;m
At 0 0.58°C rectangular 1.38m/°C 0.80zm
E 95.31m 3.35um
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