CMM Course Syllabus (Nov/Dec 2005)
1.
Dimensional Metrology Basics including the basic concepts of measurement uncertainties.
2.
a. The CMM – understanding the mechanical structure (traditional Cartesian). The 

            geometrical error sources.

b. CMM geometrical error mapping.


c. CMM verification standards (ISO 10360, VDI/VDAE 2617, B89)
        d. Interim CMM checks.

3.
Probe Calibration (Qualification) – why needed, goals and results


a.
Single stylus


b.
Multiple stylii, multiple probe positions. 


c.
Custom probe calibrations. Practical advice

4.
Things to do before starting the measurements


a.
Understanding the goal


b.
Putting the drawing (CAD model) under scrutiny


c.
What do we really want? Troubleshooting or Tolerance compliance? 


d.
Choosing accessories and clamping

5.
Designing the measurement strategy

6.
Datum Reference Frame (DRF) and Coordinate System


a.
Do they always mean the same?


b.
Principles of building a DRF 


c.
Examples of ambiguous, over constraint or not fully constraint DRF (or 
Coordinate 


System).

d. Best-fitting



Understanding how to deal with it – practical advice.
7.
Geometrical Tolerances


Y14.5 and ISO 1101 standards. Different tolerance zones and practical advice on best way
        to approach it.

8.
The concept of MMC, RSF and LMC

9.
Dealing with the conflict between Y14.5M and the SPC (Statistical Process Control).

10.
Satisfying both the Process Engineer and the GD&T drawing requirements

11.
Measurements of “known” surfaces using the “material condition” approach

12.
Measurements of “unknown” surfaces


Tip radius correction on a free surface - cosine error

13.
Data clouds to CAD model Best-fitting

14.
“Stitching” of measurements (part bigger that the measuring volume)



Does it increase or reduce uncertainties of measurements?

15.
CMM programming


a.
Why a good software programmer is not necessarily a good CMM programmer? 


b.
Useful tips for CMM programmers


c.
Saving time, gaining accuracy

d. Building important check-points in the CMM program

