( : \ EUROPEAN
SPALLATION
SOURCE

Feasibility Study for a Fast Shutter
and Slit System

Paul Barron
Content by Anders Sandstrom
ESS Motion Control and Automation Group

www.europeanspallationsource.se
MOCRAF 17 October 2015




Application 1

fast shutters
for beam selection

3 pairs of movable
| precision slits

-28ms | 127ms

SLIT1

one reflection
arrives at detector
atatime

-
- -
- -
-
-

= N\
f N\ oioeean
%) SPALLATION
SOURCE
A

\___/'

=

air—-D20.txt
AB/0=4%, WFM OFF
0
10 0=4 t=2.8s
107"}
0=1.1 t=1.9s
2107
= .
5 10 6=0.33"  t=0.5s
D
T 107
107}
107° - : : —
0.05 0.1 0.15 0.2 0.25
Q@A

CLOSED "
127ms i
i
1

sSuT 2

_________________




Application 2

"
f/\\\ EUROPEAN
%) SPALLATION
¥/ SOURCE
St
=

air—-D20.txt
AO/0=4%, WFM OFF

o

-t
o

0=4" t=2.8s

|
-

-t
o

0=1.1 t=1.9s

|
N

-t
o

p=0.33"  t=0.5s

Reflectivity
S

A

-
o

—h
o
b

|
[o)]

005 0.1 0.15 0.2 025
Q@A

-
o

\




S ~
P N

7~ N\ EuroPEAN

@ SPALLATION

Requirements I3 e

e Movements need to be synchronized to 14Hz pulse
of the accelerator

e Several axes need to be synchronized to each other
e Accuracy range between =1 to £10um

e Travel range of slits 60mm in 10ms

e Configurable trajectories

e Operate in vacuum

e Movements are quite fast and the 5mm of B4C
absorbing material creates high inertia
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Experimental setup

e GUI in CSS
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Experimental setup

35.1

Control of a 60° movement in a 14 Hz period

Trajectory 1
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Trajectory 2
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Concepts used: TR -__""""__""-E
- Adaptive phase shift compensation ’ :
- Adaptive torque feed forward
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Results

s&j Applications Places System (@ 9 Wed Oct 14, 3:07PM  Anders Sandstrom
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Conclusions / Summary

 The feed forward control concept was successfully applied to
repetitive movements

e |t can compensate position errors in high dynamic processes

e The phase shift compensation is useful for the linear parts of
trajectories and the feed forward torque compensates for the
high dynamic regions

 This type of adaptive control has the potential to compensate
for changing conditions during lifetime

e Beckhoff system has the flexibility to enable us to write and
implement this ourselves
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