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Overview

e Introduction to the IMAT instrument
e |IMAT’s Camera Positioning System
e Why use arobot?

e System performance

e Arerobots dangerous?

& Science & Technology Facilities Council



The ISIS Facility

Oxfordshire, UK

1985 Facility Opened
2008 TS2 opened

Pulsed Spallation Source

Target Stations
o TS1 160kW 40Hz
o TS2 40kW 10Hz
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70 MeV H™
Linear Accelerator

The ISIS Facility

e 30 Operational Beamlines

Extracted Proton Beam
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e 350 staff members
o0 24 Instrument Design
Engineers
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IMAT

Neutron camera

Sample position




Imaging an Ancient Egyptian Vase

Festa et al. (2018)
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https://doi.org/10.1002/anie.201713043

Neutron Cameras
CCD/CMOS

MCP GP2 ...more to come!
o

Kockelmann et al. (2015) Pooley et al. (2017)
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https://www.sciencedirect.com/science/article/pii/S1875389215006203?via%3Dihub
https://www.researchgate.net/publication/320964846_Development_of_the_'GP2'_detector_Modification_of_the_PImMS_CMOS_Sensor_for_Energy_Resolved_Neutron_Radiography

Tender Specification

e Move camera out of data-collection position
e Move to parking location on storage shelf

® Release camera

e Move to next camera parking location

e Pickup next camera

e Move to data-collection position
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System
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Operation
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Operation
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http://drive.google.com/file/d/1Ayy4NG8D3707jix37HPR_kpMJ7osDbKz/view
http://drive.google.com/file/d/1vyWKfWZjlffIWgstSj3NalMPBSPFN0Bw/view

Why use a robot?
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Radiation

Why use a robot?

& Science & Technology Facilities Council



cil

=
3
v
w
@
B
]
(]
[
)
[-]
=
£
b
[
of
[
o
=
(-]

/!lﬁ.. e

Flexibility
Why use a robot?
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Space
Why use a robot?
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Performance

Requirement Performance

Positioning repeatability of the mechanical system <0.08 mm

Accuracy (Pose) <0.6 mm

Holding Stability <0.04 mm

Travel in X direction (in-line with the neutron beam) 700 mm

Travel in Y direction (perpendicular to the beam) 450 mm
Travelin Z direction (height) 450 mm
Camera exchange time <90s

& Science & Technology Facilities Council



Position Testing

3x capacitive displacement sensor

Micro-Epsilon CS1 & DT6100

Measuring range: 1 mm

Resolution: 1um
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Stability

maximum deviation of the position is 14.47 um over 1h
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Stability

maximum deviation of the position is 45 pm over 16h
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Making robote cafer
-Arerobots-dangerous?
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Standards

e Design process
e Assessment of risks

e Best practice

eg. BS EN ISO 12100,
BS EN ISO 13849,
BS EN 1SO 10218-2...
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Safety Measures

Emergency stop ==

Enabling device
(“deadman’s handle”)

Competent \
trained operator \Y AR
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Operators

e General operators — instrument scientists

e Expertoperators = motion engineers

e Maintenance operators = support technicians
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Caution
Machinery may start
without warning.
Obey robot operator
at all times.
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Review

e Introduction to the IMAT instrument
e |IMAT’s Camera Positioning System
e Why use arobot?

e System performance

e Some safety considerations
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