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Workpiece: drawed micro cup (D < 1 mm).

Cold formed micro workpieces are contained in numerous applications, e.g. 
valves of antilock braking systems (ABS)

Partitioning is one of 4 major operations within ISO GPS.
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Holistic approximation:

• converges reliably

• tested for micro features

• outlier detection possible
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Characteristics:

• Exchange of norm possible (e.g. Chebyshev for shape deviations)

• Combination with statistic approaches for automated outlier detection
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Advantages of simulation (100 repetitions with equally distributed noise):

• Referencing measurement data difficult for micro cups

• Measuring data contain deviations

Results:

 no systematic deviations / agreement with theory
 Random deviations < 22 nm (cylinder radius)

< 0.6 ae (torus radius)
Note: Error bars are standard errors not enhanced uncertainties.
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Analysis of variances (ANOVA): The prerequisites of independent 
evaluations and Gaussian distributed random variables are fulfilled, but 
a Levene’s test revealed that equal variances could not be assumed. 
Therefore, a Welch ANOVA was used to analyze systematic deviations. 
The Welch test delivered Frx(4; 229) = 0.34 and Fry(4; 222) = 1.35. 
Both values are below

the critical values Fcrit(0.05; 4; 229)  Fcrit(0.05; 4; 222) = 2.41. Thus, 
with a probability of error of 5 %, it can

be assumed that no systematic influence within the HA leads to 
significant deviations of both approximated radii.
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Evaluation with less than the maximum number of possible points increases
the normalized standard deviation for r_x (increased random deviation).

Evaluation with additional wrong points (of the lines) leads to an systematic
error (deviation larger than standard error).
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The ellipse results are not expected to be better than evaluated with
commercial software (after manual partitining).

Differences due to different degrees of freedom.

Direct comparison with nominal data only possible with HA results!
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