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Application of Laser Tracker for Dimensional Inspection
of Large Forgings and Its Uncertainty Evaluation
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Synopsis

Dimensional inspection is essentially important to prove conformance to specifications of customers’ drawings in terms
of quality assurance. Requirements concerning geometry of products are getting detailed and strict as represented by GPS
(Geometrical Product Specifications) standards currently being developed by ISO/TC 213.

The accuracy of measurement value highly relies on the skill and ability of inspectors as to dimensional inspection by
conventional simple measuring equipment such as steel tape measure. In order to satisfy strict geometrical requirements
with confidence, we have introduced a portable 3D coordinate measuring machine, Leica Laser Tracker AT960-LR, which
enables to perform dimensional inspection everywhere in machine shops with high accuracy.

The uncertainty for the measurements of specific configurations by 3D coordinate measuring machine, what is called
Task specific uncertainty, is challenging to evaluate since the uncertainty depends on the measuring strategy, namely the
number of data points to obtain, the location of data points and the evaluation method of obtained data points, etc. Few
studies have been reported concerning the uncertainty evaluation for laser tracker measurements of large and complex
forgings. Here we compare the uncertainty between the laser tracker and the conventional simple measuring equipment
and evaluate the uncertainty of parameters of the best-fit feature by the analytical error propagation and Monte Carlo
method. As a result, it is concluded that introduction of the laser tracker can reduce the measuring uncertainty and
contribute to reliable dimensional measurements.
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