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The force actuator developed for the active mirror uses DC-motor as driving source. Nanometer micro-
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displacement driving is achieved by means of gearbox. ball-screw-driven stage and groups of springs. Self-locking is

performed by leading screw pair. The high gain PID controller based on pull-push force sensor in the feedback path
can provide a sufficiently high loop gain to suppress effect of friction on micro— dynamic characteristics so that an

excellent linearity is achieved. The actuators were tested in an active mirror prototype with four same actuators and
(=]

provides basis for further optimization of actuator developed for active mirror.

three rigid supports. The measurement of micro-displacement was tested by an optical interferometer. The results of
+700 N. The experimental results show that the force actuator is suitable to drive an active mirror. This also

the prototype show that the average displacement resolution is 10 nm, max stroke is =8 pm, max driving force is

adaptive optics; active mirror; force actuator; micro— displacement actuator; ball screw; PID control
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1: DC-motor and gearbox 2: barrel bearing 3: leading screw pair
4: spring group 5: pull-push force sensor
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Fig. 1 Force actuator construction and system diagram.

(a) Mechanism schematic; (b)system block diag-ram
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Fig. 2 Photo of force actuator
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Fig. 3 Test results of pull or push in full range
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Fig. 4 Test results of force resolution. (a) 500 pulses, 3 steps; (b) 1000 pulses,3 steps; (c¢) 2000 pulses,3 steps
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Fig. 5 Test results of force stability. (a) Closed-loop stability in 1000 pulses; (b) closed-loop stability in 3500 pulses
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Fig. 6 Active mirror prototype. (a)Structure schematic; (b)configuration of 4 actuators and 3 rigid support
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Fig. 7 Mirror surface is deformed by the central actuator. (a) push;(b) pull
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Table 1 Main parameters of force actuator

Data (Condition)
<15
+700

Property

Positioning resolution /nm
Maximum driving force /N
Maximum deformation /pm +38
Self-holding
<50 (4 hours)

Position keeping way position

Keeping accuracy /nm

Driving way DC motor—+ball screw
Size; Length X Diameter 275X 60
Weight /g 2000
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Table 2 Key characteristics of the actuator in

KECK and NGST

Actuator
Active mirror Displacement  Actuating
Developer )
resolution /nm  force /N
University of
W. M. KECK 50 1500
California
) New Focus
NGST 20 22
Inc.
University of
NGST ) 10 20~30
Arizona
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