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The CT Scan Process
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Multiple steps, performed by an operator
sequentially

Great for research and low-volume
inspection, but inefficient for production

and high-volume work

The more steps we can automate, the
more efficient it is
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| Load Part
Inspect-X software provides inbuilt 7 \\\2
automation tools: ///2} .
/ AN
* CT Profiles save scan parameters per Unload Part CT Setup
sample y )
. /
» No scan setup required / \
/ \
\
* CT reconstruction parameters saved to ,’k ;‘
. |
CT profiles | |
» Automatic reconstruction '
Interpret Results CT Acquisition
* Volume Graphics macros linked to CT \\ !
profiles \ Q y
» Automatic analysis (;5\: )
\
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Load Part
Inspect-X also includes GUI-based Programs: 7 \\ﬁ
//W AN
* Set of CT scans added to a batch g N\
» Automated acquisition Unload Part CT S\at\UD
\
/// \\\\
The only remaining operator tasks: A/ b
* Loading and unloading parts i V
* Interpreting results |: ‘;
How can we automate this further? Interpret Results CT Acquisition

\\Qnalysis /
Simwlation
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Inspect-X IPC Interface
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All Nikon Metrology X-ray systems use Inspect-X.
This includes the Inspect-X IPC interface.

The Inspect-X IPC interface:
* Provides two-way communication between Inspect-X and
custom applications

* Presents both high-level and low-level access to the X-ray
system

NIKON METROLOGY ' VISION BEYOND PRECISION

Nikon

IPC Communication Channels

Application

Inspection
Inspection 2D
CT 3D Scan
CT 2D Scan

X-rays
Manipulator
Image Processing

17



High-level control

Allows InspectX to take care of controlling complex functions.

“Run a 3DCT scan with this profile”
“Run this inspection program”
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Low-level control

Allows full control of each subsystem.

e “Set X-rays to 430kV 100pA”

* “Move Y-axis to 350mm”

e “Set exposure to 500ms”

* “Acquire 4 frames and save image”
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IPC Interface Application: Autoloader
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1. Racks are filled with samples at loading station

2. One or more racks are placed into the system by \‘
the operator

3. Each sample is scanned in turn, with scan and
analysis conditions determined from identifying
information

» Nikon

» Allows sample loading/unloading to be parallelised with scanning for
high-throughput environments

METROLOGY

MCT225

» Allows zero-intervention batches for samples requiring long scan times
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- Load Part
Exchange sample \\\
) racks o
* Per-part load and unload actions are e N
. / N\
combined to a rack exchange ‘ CT\S\
Unload Part at\ljp
e Operator interaction is significantly y \\
. . /
reduced to a minimum / \
;i <§\;>
I
* Interpretation of results can be donein | |
parallel with scanning or offline | ,'
|
Interpret Results CT Acquysition
\ //
The only operator step that remains is to \ y
\
exchange sample racks F %
\
/
\\ //
\\ Y.
H /
\A\na|y5|.s/ CT Reconstruction
Simwlation i
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IPC Interface Application: Robot-loading
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Applications written for the Inspect-X IPC
interface can interact with third party systems.

This includes:

* Robot arms
 Barcode/RFID scanners
* Production processes

» Integration with other automated processes
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IN-LINE QUALITY CONTROL
WITH AUTOMATED CT INSPECTION
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No operator-dependent actions remain — the
process has been fully automated.
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Presented at Control 2018, a Nikon XT H 225ST was
combined with a barcode scanner and Fanuc robot
arm to give a real-world demonstration of this
functionality.

The following video is from the live demonstration at
our booth.
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Robot-loaded automation at Control 2018
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e CT scans can be automated to varying degrees:
* Built-in CT Profiles and Programs allow operator interaction to be reduced
* Inspect-X IPC interface allows partial to full automation, with integration to external systems

* These concepts have been implemented as real-world systems, and are already in use at customers
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Thank you!
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For more information visit

www.hikonmetrology.com
blog.nikonmetrology.com
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