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in the GD&T specifications of the part to be produced by the
supplier. When a supplier agrees to produce the part accord-
ing to these customer specifications, the first hazard is that
the GD&T specification is in some way incomplete, inconsis-
tent, and/or ambiguous.

Careful study of the specifications is vital to avoiding later
disputes. Mistakes can usually be corrected inexpensively at
this stage. If necessary, third party experts can resolve dis-
agreements, but automation of this process is now possible.
Tolerance checking software, using encoded GD&T expertise,
can quickly flag part feature characteristics (size, location,
orientation, form) that aren’t fully controlled or that are over-
controlled.

The burden of good design practice remains with the cus-
tomer because the software cannot judge for part functional-
ity or design intent - but it does efficiently address the clarity
of the specification.

CMM: WEAPON OF CHOICE FOR GD&T

GDA&T requirements typically assess complex 3-D inter-
relationships of part feature characteristics. The coordinate
measuring machine (CMM) is arguably the best tool to meet
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Powerful data-analysis software transforms raw sample
points taken on part feature surfaces into reportable GD&T
parameters, such as the parallelism of the cylinders in an
engine block. The CMM’s versatility makes it especially eco-
nomical for small manufacturers, so this discussion will be
on CMM-based measurements from this point forward.

The question is this: How much confidence can be placed
in the values reported by a CMM?

WHY IS MEASUREMENT UNCERTAINTY AN ISSUE?

The Reference on Constants, Units and Uncertainty
promulgated by the National Institute of Standards and
Technology (NIST) makes the importance of measurement
uncertainty assessment clear: “A measurement result is com-
plete only when accompanied by a quantitative statement of
its uncertainty.”

The uncertainty is ordinarily expressed as a range of val-
ues within which, at a specified level of confidence, the true
value of the quantity measured is believed to lie. Applying
this to CMM-based measurements, what is required is a
task-specific uncertainty estimate for each and every GD&T
parameter.

* www.fandmmag.com










