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Dynamic radius measurement and data analysis of precision centrifuge

NIU Baoliang, NING Fei
(Institute of Systems Engineering, China Academy of Engineering Physics, Mianyang Sichuan 621999, China)

Abstract: The dynamic radius is one of the main factors contributing to the uncertainty of the
precision centrifuge. To study the dynamic radius relation with the acceleration and the influence factors,
a measurement system using capacitance detectors, which is mounted off-board, is utilized to measure the
dynamic radius at different rotation speeds. Based on an assumption that dynamic radius is Direct
Current(DC) component in measured data at a fixed rotation speed, the measured data is analyzed and a
change rate of 0.011 482 pm/(m-s”) for dynamic radius with acceleration is obtained, as well as the
turntable shape error. These results could help to modify and compensate the dynamic radius of the
precision centrifuge.
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Fig.1 Layout of test system for dynamic radius measurement
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Fig.2 Displacement at 6rpm and 60 rpm
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Tablel Dynamic radius data

. 2 DC . .
speed/rpm acceleration/(m.s) component/um fitted dynamic radius/um
6 0.394 78 0 0.004 533
60 39.478 00 -1.689 00 0.453 270
120 157.910 00 -0.166 55 1.813 000
150 246.740 00 0.926 92 2.833 000
180 355.310 00 2.026 50 4.079 500
210 483.610 00 3.452 50 5.552 600
225 555.170 00 23.254 00 6.374 200
253 701.940 00 25.201 00 8.059 300
280 859.750 00 26.974 00 9.871 200
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Fig.3 DC component varying with acceleration
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Fig.4 Dynamic radius varying with acceleration
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Fig.5 Dynamic radius and the difference of dynamic radius subtracting 6 rpm
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