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= TPF-C requirements Shaklin et al, “The Terrestrial Planet Finder Coronagraph

ey Dynamics Error Budget”, SPIE 5905-13, Aug 2005,
defined in Contrast "7 7 P . =
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System Actuator
energy / Band- | Maturity | Thermal
Technology density|Resolution| width | — TRL |Efficiency| Stifiness Life
i Hz % Gpa Cycles
Piezoceramic | 83 5)) 100%| 100000 8  95% 70, 1.00E+009
Electrostrictor T Seme@=82*) 0100%| 100000 8 99% 761 1.00E+009
Magnetostrictor 0.8/ 0.0100%, 10000 5 50% 30| 1.00E+009
Single Crystal Piezo 47.5 0.0100%; 100000 4 90% 8 1.00E+006
Shape Memory Alloy 850.0] 0.0100% 5 8 10% 30| 1.00E+004
Magnetic Shape Mem. 33.6| 0.0100% 100 4 50% 50/ 1.00E+004
Paraffin/phase change 0.5| 0.0100%; 0.01 6 10%| 1} 1.00E+007
Voicecoil 6.3| 0.0100%: 1000 9 10% 1 1.00E+012
Hydraulic 869.6) 1.0000% 4 4 90% 10 1.00E+009
Pneumatic 153.8, 1.0000% 20 4 90%; 1 1.00E+009
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Beam flexure design Jitter during an 11 second,
achieves 86 Hz first 3.5mm move (1 um settling time

mode 12.7 sec, goal 1s 12 sec)
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Developed requirements for SM hexapod actuator to
meet TPF C reqmrements

Downselected most promising material system
candidates using ACE

Generated parametrized designs using each of the
candidate material systems, and numerically optimized
each one for minimum mass, with ACE selection of

optimum design

Developed a design that meets all requirements except
first mode frequency

Well-positioned for Phase Il experimental
demonstration




