i SDMETROLOGY

24-26 September 2024 (Loughborough, UK)

71N

A <]|IS T

| S TSRROBOTICS

Joseph Toma (Axist Robotics Division - R&D Manager)

Rover PROMETEO

Off-Shore Flange Dimensional Inspection Solution
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ASKIST
mam) (2001) -

- Metrology Service with Portable Instrument.

) (2024)

- Reverse Engineering

- Applied Topography, 3D Laser Scan & Specialized Drone Operation.
- CMM Machine programming

- Equipment desing.

- Assembly & Maintenance.

- Non-conformity Management.

- Inspection Software and Hardware Training

AN =
- Custom Projects for Automated Dimensional Inspection A <IST]
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Industrial
sectors.

Axist operates in several sectors such as aeronautics,
automotive, space and research, steel, energy, oil & gas,
nuclear, nautical and railway.

> Steel > Energy & Boiler > Telecommunications

> Industrial plant > Environment € territory > Infrastructure | Public works
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Marry-Up of the Military
Training Aircraft M346
Fuselage Sections.
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‘ Measurement of the main Thread Hole Geometrical Features: Pitch, Diameter, Inclination, Fillets Angle, Number of Fillets.
‘ Locate of Measuring Hole into Vacum Vessel Networks Reference System, using Laser Tracker.
‘ Ad-Hoc HMI User Friendly Interface and Spatial Analyzer connection for Analysis.

‘ Accuracy of a single measured cloud point of £ 0.02mm
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Off-Shore Flange Dimensional Inspection Solution
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‘ Rover PROMETEO enables an Off-Shore Automatic

Flange Dimensional Inspection.

‘ The System measures the entire Flange ensuring a

Full Flange Coverage

- Rover PROMETEO is fully autonomous during the
measurement process. It is controlled by an operator
through a Remote Controller and the Telemetry allows

diagnostics and working status.
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‘ Rover PROMETEO lands automously on the Flange.

‘ The System requires a simple Crane to be delivered on

the Flange and two Tag Lines to drive the orientation.
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‘ Rover PROMETEO uses a combination of three main
sensors (Inclinometers, Encoders and Laser Scanners)

to measure main Features:

Overall Flatness and Waveness
Local Flathess and Waveness
Tilt or Slop

Flange Surface Quality via recording picture
with Camera

Flange Inclination compare to Gravity.

g oodd

AUTOMATED DIMENSIONAL INSPECTION

Flatness Overall & Local over 30 deg

B E BB

E
E
- 1.20
3
; 1.00
=
£ 0.80
s 0.60
0.40
0.20
s 180%0 210 210to 240  240t0 270  270to300 3000 330 330to 36O 20 0 120 50 150t 1850
o 21 to w to [ to . = ol to 1% 0 to "
~ ot e s iy ey Ove Mdeg 3o6ddeg 600 Mdeg seg sz Cwverall
—— (1) - Section 1 0.1 020 011 02s .31 015 027 0.36 018 02
—8— () - Section 2 0.32 0.20 0% [k o038 014 (B2 a2 018 05 047 air 167
—— (3} - S a3 1 4 26 2
- Sy 4

11



R
ASKISTT

NP ROBOTICS

Measured Features

‘ Rover PROMETEO uses a combination of three main
sensors (Inclinometers, Encoders and Laser Scanners)

to measure main Features:

|:> Overall Flatness and Waveness
Local Flathess and Waveness
Tilt or Slop

Flange Surface Quality via recording picture
with Camera

o odo

Flange Inclination compare to Gravity.
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‘ Rover PROMETEO uses a combination of three main
sensors (Inclinometers, Encoders and Laser Scanners)

to measure main Features:

|:> Overall Flatness and Waveness
Local Flathess and Waveness
Tilt or Slop

Flange Surface Quality via recording picture
with Camera

o doo

Flange Inclination compare to Gravity.
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Amplitude [°]:
0.09

‘ Rover PROMETEO uses a combination of three main
sensors (Inclinometers, Encoders and Laser Scanners)

to measure main Features:

|:> Overall Flatness and Waveness

|:> Local Flathess and Waveness

|:> Tilt or Slop

Flange Surface Quality via recording picture
with Camera

|:> Flange Inclination compare to Gravity.
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‘ Rover PROMETEO uses Spatial Analyzer
Inspection Software to Analyze Measurement
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The HMI Software send the measurement to

SA using the SA Pipeline Instrument and a

combination of SDK and MP Script for Analysis fwmmnmmmm W | o |

and Reporting.

‘ @) Spatial Analyzer SDK Engine = X
[ New River Kinematics -0.60 (cust)
‘ = GR-AVF-Overall_Plan
Version 2023.08.28 e_Outside
Copyright (C) 2023
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‘ Rover PROMETEO accuracy has been validated using
the comparison with Laser Tracker measurement.

The Accuracy Average Error is 0.1mm.

‘ Rover PROMETEO can be use with following

Environmental Working Range:

|:> Wind (steady): up to 50km/h

|:> Temperature: -10°C to 40°C

|:> Protection IP52 — Dust and Water resistant.
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‘ Rover PROMETEO has a wipe and blower to clean

and dry the flange survey prior measuring.

Cleaning System is able to remove:

|:> Dust
|:> Water
=) oi
=

Greasy
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To protect the rover integrity and battery quality,
Rover PROMETEQO is stored and transported in a
heated box to mantain a steady temperature during
the sailing.

The box functions as a homebase for the rover when
it’s not measuring, and for calibration process.

The rover is prepared for the measurement during
the piling and delivered to the flange by crane.

The delivering and landing takes approssimately 5
minutes.

To scan a flange with a diameter of 7.5m every
100mm the Rover takes 45 minutes. The whole
activity of Preparation, Landing, Measure, Collect
Data and Reporting, takes less then 1 hour.
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‘ Rover PROMETEO is completed autonomous during
Measuring Process. o romn @

MEASUREMENT / TRANSPORT ‘

Operator is able to

Use Remote Control di adjust the Rover

position before the Measurement Process.
. . e i TOCm A
Monitor all Rover parameters via Telemetry el

=)
:> in Real Time.
=)
=)

Download and Upload Rover Configuration.

Check the Raw data Quality before to pick-up
Rover from Flange.

LOLCEaEY -

AUTOMATED DIMENSIONAL INSPECTION




AUTOMATED DIMENSIONAL INSPECTION 20



I\

A <|IS T

| TRRROBOTICS

GRAZIE ... FOR YOUR ATTENTION

Rover PROMETEO

Joseph Toma (Axist srl) - jtoma@axist.it
Phone: (+39) 3298039822

Corso Susa 242, 10098 Rivoli (To), Italy

www.axist.it
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