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Fitting Your Data to
CAD

Optical Gaging Products, Inc. A Quality Vision International Company

multisensor metrology

%Q’%m Topic

Fitting YOUR data to CAD. Bill Verwys is the Manager of Application
Engineering for Optical Gaging products. Although OGP leads the
Metrology Industry in Multi Sensor measurement systems it is not
enough to simply gather accurate data, but analyze and FIT your data
to 2D or 3D models. Bill will review the latest software technologies
that provide complete analytics in taking measured data and analyzing

it with the most current fitting and GD&T software technology

Inc. Optical Gaging Products, Inc. A Quality Vision International Company
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Data Collection Device

CMMs and Video CMMs

Portable CMMs

Non-Cartesian measuring devices such as theodolite systems
Laser Trackers

Laser Scanners

Photogrammetry Devices

Any system which measures X,Y,Z coordinates

Why Fit

The prints says “Profile”
Many standards are moving in this direction
Your part has few conventional geometries
Not a line, arc, circle, plane, etc...
B - Splines surface

Part has short line or arc segments

You have “Bonus Tolerances” on datums

Overlay charts have been used in the past

You have CAD and want to use it (model based inspection)
You have extensive use of surface coefficients in CAD file
To simulate functional testing

To increase yield




Earl Adam

OGP and the www

MeasureFit - 2D Fitting

Powerful 2D fitting Package
XYIXZIYZ
Over 7 fitting types
DRF Evaluation
Least Squares
Minimax, etc....
Ideal for Profile fitting
“Bonus Fitting” on datums
Numerical results(unlike overlays)
Easy Macro Creation

Reverse Engineering

MeasureFit Video
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SMARTPROFILE
3D
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SmartProfile Video
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The Purpose of Measurements

2D / 3D interactive Best-
Fitting software package.

Provides fast, accurate and
reliable analysis,
optimization and evaluation
of conformance to shape,
form and dimensional
requirements for 2D / 3D
rigid bodies and
assemblies.

SmartFit 3D

OGP and the www
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Mathematical Criteria

The best-fitting criterion isthe mathematical
approximation of the practical goal we aretrying to achieve

Examples of possible goals:
Determine the best fit from averaging point of view
Verify if a part satisfies a tolerance
Satisfy a tolerance zone and at the same time other requirements
Verify that parts can fit into an assembly
Determine if a part can be machined from a casting
Influence results to save time/money/other goals

Mathematical Criteria

The best-fitting criterion isthe mathematical
approximation of the practical goal we aretrying to achieve

Examples of criteria:
Least Squares
Sum of the absolute values of deviations
Min-Max
Uniform deviations
Tolerance envelope
Tolerance envelope Min-Max
Etc.
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SmartFit 3D Environment

Tolerances Math Criteria

Nominals/CAD
Measured Data

Calculations

Filters
—

Weights/

\Exclude ReleaseS/
L 1L 4t

Result 1 Result 2 Result N
(Case 1) (Case 2) (Case n)

Least Squares Criterion (LS)

F=Min( )

Nominal Surface—"

The most commonly used criterion
Very stable
Best averaging effect
Not sensitive to the sign of the deviations
Should not be used where sign is important
The result is not influenced by the prescribed tolerance
NOT to be used when tolerances present unless no other possibilities!




Earl Adam

OGP and the www

Tolerance Envelope Critierion

F=Min( D,,)

The goal of this criterion is to bring the measured points in tolerance
Does not optimize the in-tolerance distribution

Only works with the points out of tolerance

Separate criterion needed to improve inside the tol.zone
Affected by outliers

Blade — Least Squares
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Blade — Fit to Tolerance Zone

O
>

Blade — Special Criterion
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Mathematical Criteria — Effect on Results

Release Group Feature — Propeller Example

Powerful “What if” analysis.

The " Release Group feature” specially
developed to help in evaluating assemblies.

* Single casting.

* Requirements.
*Model fits within casting.
*Enough material to “clean up”.
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Machining of Whole Propeller

The Smartfit allows you to “release” individual bladesin
the assembly within their respective tolerance zones!

The results will give you the individual coordinate system of
each blade for successfully machining the casting and
producing a good propeller!

Same Data, Different Goal — Different Result

/

\

Result 1

Result 2

Result 3
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Uniform Deviations — EDM Example

Typica 3D sinking EDM electrodes

EDM electrodes are used for difficult geometries where
normal machining is difficult or impossible.

Weight Factor

Using weight factors is a very important tool helping to
find the right compromise and save money and time

13
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Weight Factor
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Inaccurate CAD Geometry

$ %l

Fitting measured points to this surface will be affected

Conclusion

OGP has multiple fitting solutions to meet market demand
MeasureFit — Powerful 2D fitting
SmartProfile — Parts Acceptance or Rejection
SmartFit3D — 3D powerful “what if" software
Fitting allows you to:
Have a better understanding of your process
Increase yield
Better simulate the real part
Achieve design intent
Fitting is the future

Manufacturers will continue to using fitting to improve their parts
and processes
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Fitting Your Data to
CAD
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