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Tilt Location ?

The location of the mechanism will be chosen versus the optical design.

Actually, 3 possibilities :

Tilt of… CCDs Grism 2 folding mirors
Range 0.4 deg. 2 deg. 0.2 & 0.1 deg.
Accuracy 6 arcsec. 30 arcsec. 3 & 1.5  arcsec.

Optically the best
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Mechanism Breakdown

Payload

Encoder

Bearing

Coupler

Amplifier

ActuatorM

CCDs, Grism, or Mirors ?

Capacitive sensor

Blade bearing

 Blades or needles

Tilted blades (if needed)

Thermal, Piezo or Solenoid
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Prototype Thermal (1)
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Prototype Thermal (2)
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Prototype Thermal (3)

-500

-400

-300

-200

-100

0

100

200

20 25 30 35 40 45 50 55

Phase 1
Phase 2
Phase 3

y = -1035.8 + 27.066x   R= 0.9991 
y = -773.19 + 17.898x   R= 0.99955 
y = -633.72 + 14.724x   R= 0.9993 

P
h
a
s
e
s
 
d
e
 
f
o
n
c
t
i
o
n
n
e
m
e
n
t

Température au centre du barreau (°C)

20

25

30

35

40

45

50

55

-500

-400

-300

-200

-100

0

100

200

-5 0 5 10 15 20 25

Température barreau (°C)

Mouvement (µm)

T
e
m
p
é
r
a
t
u
r
e
 
b
a
r
r
e
a
u
 
(
°
C
)

M
o
u
v
e
m
e
n
t
 
(
µ
m
)

Temps (min)

y = m1*(1-exp(- M0/m2))-450
ErrorValue
8.4276563.3m1 
0.172644.3315m2 
NA3780.7Chisq
NA0.99659R

Measures with micrometer (accuracy 47 arcsec)
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Prototype Thermal (4)
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Prototype Thermal (5/5)

First conclusions on a possible thermal actuator

This system works and has the required amplitude with a power
lower than 1W.

BUT : we confirm that the control electronics and the calibration of
the system will be really difficult because :
• the time constant of the response cannot be lower than 5 mn
• the system still has some non-linearities

However, the tests of control electronics are just begining.
Accuracy of these first tests : about 60 arcsec where spec is 6 arcsec.
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Prototype Piezo (1/2)

Encoder

Bearing
 Coupler
Amplifier
Piezo

Design J.M. Huet. May 2003
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Prototype Piezo (2/2)

Goal of this prototype :
• Test a proposal for all components of the product tree
• Get an estimation of system performances at 300 K
• Simulate and test the failure of the system (return to «!Zero!»)

Limitation :
• Cannot be tested at 135 K. Would need adaptation of piezos.

Schedule :
• Manufacturing-Assembly : september 2003
• Tests : october 2003


