


THE Cross-SecTioNAL Scanning (CSS) Process

Before initiating the CSS process,
parts are encased in a plastic resin.
After the resin has cured, the encased
part is mounted on the platform of a
CSS machine. Using a fly cutter, an

ultra-thin layer is milled away, and
the optical scanning system captures
the newly exposed 2D profile.
The milling and imaging process is
repeated until the encased part is

fully consumed. The collection of 2D
images is then post-processed to
generate a cloud of points that fully
describes the 3D shape of the entire
part.

Since CSS and CMM lack the X-ray vision of CT, parts are
machined—manually for CMM and automatically with CSS—
to reveal their inner features. Therefore, both are best suited
for inspection of low-cost, high-volume parts where the goal
is to verify that the manufacturing process is performing to
specification. This could be for first article inspection to certify
a mold, or it could be routine for process certifications at major
milestones in a product’s production lifecycle.

For CSS, other considerations are part size and composition.
The ideal application of CSS is for little parts, typically smaller
than a baseball that are molded in plastic. If seeking internal
dimensions on a larger part or one made of something other
than plastic, CMM would be a better alternative.

Measurement Process

Beyond the major distinction of being a destructive process,
CSS actually has much in common with CT scanning when
it comes time to capture the measurements of internal and
external features. All of the characteristics that differentiate
these technologies from CMM arise from the non-contact
approach to part inspection.

Instead of taking readings with a touch probe, CSS and CT detect
the physical location of every feature and every surface through
imaging. The result of these non-contact methodologies
are dense point clouds containing millions of discrete
positions that describe physical objects in their entirety.
Effectively, 100 percent of the part is documented and
available for inspection reporting and deviation analysis.
With this density of data, nothing is overlooked and no
problems go undetected.

Contrary to the traditional approach, CSS and CT cut
the link between the number of measurements and
the time to complete the process. Since both capture a
complete description of the object, these technologies
can document a complex, feature-laden part quickly and
efficiently. The dense point cloud may be available in
as little as an hour. When measuring large objects with
the finest resolution, CSS and CT will take longer than a
few hours, but this will have no impact on the amount of
labor needed since the processes are automated.

CMMs can also be automated, but they require time
and effort for programming. With CT and CSS, there

Contrary to CMM, both CT and CSS produce a dense point cloud
that documents 100% of an object’s geometry.

is no front-end programming needed. Additionally, The point cloud (left) and the CAD model (right) can be combined to present a

CT and CSS can complete the data capture without the

comprehensive deviation analysis of every surface of each feature
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A color map provides a visual presentation of the deviation from the as-
designed CAD data. Using cross-sectional views, the color map depicts the
variances of internal features gathered by the CT and CSS processes.

investment of time and energy in building a detailed inspection
plan. Although someone will need to document the features to
inspect and their tolerance specifications, this can be done after
the parts are scanned. Also, the resulting inspection report can
be modified to include overlooked dimensions without having to
repeat the scanning process. Since 100% of the part is captured,
there is never a need to repeat a CSS or CT scan just to pick up
a missed dimension.

A distinction that CSS shares with CMM is that the operational
procedures are simple and straightforward. Both techniques can
be completed by a QC technician rather than a process specialist.
However, CSS does remove the variable of reproducibility.
Since the CSS technician has little impact on the uncertainty of
the measurement error, a CSS system will consistently yield an
accuracy of 0.0006 to 0.0008 inch.

When contrasting the equipment for the three technologies, CSS
is more akin to CMM. Both CSS and CMM have equipment
priced in the $50,000 to $250,000 range, which is far below the
starting price for an industrial CT scanner. Additionally, CMM
and CSS have low operating expenses and maintenance costs.

Inspection Process

After data has been captured, CSS continues to look more
like CMM than CT. Immediately following the measurement
process the data is available for inspection. Unlike CT scanning,
neither technology requires any data manipulation, cleaning or
processing to get to a “go/no go” result.

With CMMs, the measurement data may simply be imported
into a spreadsheet that contains the nominal dimension
and allowable tolerances. With the addition of the actual
measurement, the deviation is calculated and the dimension
is flagged as conforming or non-conforming. The complete
inspection results are then documented in an inspection report.

CSS and its companion software, Spec.Check™, make the
inspection reporting process just as simple and efficient.
Because of the CSS approach to scanning, the system outputs
a point cloud in ASCII format that has no noise, artifacts or
outliers. The point cloud is also a single entity, so there is no
need to align, adjust and merge individual scans. As soon as the
CSS process is complete, the data is imported into Spec.Check,
or other point cloud-based inspection software, for inspection
reports that contains the same tabular data as a CMM-generated
spreadsheet as well as visual, color-coded diagrams.

There is, however, one important distinction with the CSS
methodology that also is true with CT scanning. The actual
measurement is made within Spec.Check. The operator selects
the points that comprise the datum and then selects the points
that make up the feature or surface to be measured. In effect,
the process of measuring a distance or angle is moved from the
inspection lab to the QC inspector’s laptop computer.

A final and quite vivid distinction of CT and CSS from CMM
is the option to import the dense point cloud into software
programs that produce color maps. When a visual and
comprehensive presentation of inspection data is required, the
color map highlights the differences between the point cloud
and the as-designed CAD data. In vibrant reds, blues and
greens, the color map draws attention to the problematic areas
of the part. And since CT and CSS yield internal geometries,
users capitalize on the software’s cross-section tools to give
engineering, manufacturing and quality a peek at the features
that were previously hidden from view.

Three Technologies: Three Options

If asked, anyone familiar with CMM, CT and CSS will state
that there is not a single solution for every project that needs
internal features measured. While CSS is somewhere between
CT and CMM, and it shares some of the best traits of each, it is
only another alternative that offers a different set of advantages
and considerations.

CMM will continue to be the technology of choice when the
inspection asks for a reasonable number of measurements and
only a few sections. CT will become the obvious tool of choice
when documenting the quality of a high-value, low-volume
part. For CSS, the prime application will be manufacturing
process validation for small, plastic parts with low costs and
high volumes.

For more information contact CGI e-mail ccrump@CGlinspection.
com or visit wow.CGlinspection.com
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