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Research on High Precision Measurement of Centroid

LU Zhi-hui, SUN Zhi-yang, LI Xiang-yun, BO Yue, ZHANG Leile
( Zhengzhou Research Institute of Mechanical Engineering, Zhengzhou 450052, Henan, China)

Abstract: The measurement of centroid is very important for aircrafts, and higher measurement prect
sion is needed for the development of new weapons. With the combination of rotational axis, tradition-
al balance and sensor technology, a new measurement mechanism of centroid was designed and a new
measurement method was put forward, which can improve the measurement accuracy obviously. The
structure, the measurement principle and method were presented and the measurement error was also
analyzed theoretically, in which the maximum error of theoretical estimating is 0. 023 mm for the de-
veloped mechanism. The actual maximum measurement error for a standard sample is 0. 02 mm,
which is very close to the theoretical value. T he ex perimented results show that the measurement pre-
cision of this mechanism is very high. Using the mechanism and method proposed, a series of measure-
ment equipments were developed and used in related fields.
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Fig.2 Coadinate system of calculating the centrod position
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Tab.1 Design parameters of the measuring system of the centroid

B8 I/mm R/mm F AWp/N pevN  po/N
BE 300 400 0. 008 0 04 5000 3500

x 0G. (6

S8 he/mm  h:/mm Po/'N w/mm Ri/mm D/mm

g 1200 450 5 000 0.5 2 0. 003

42 NENHIREER
REATHE AW, FERIRE A LR D17

A A= 0.

RS TG E/IREA A= 1200x
0.04x0.5/(300x 5000)= 0. 000 02 mm.

FEEHESHNMA S EEH~E/IRE, i
BXEHE A BEXANMBESER Pe. k=
AN+ A= 0+ 0. 000 02= 0. 000 02 mm.

JIOEI =4 B N5 IR ZE M= 0.008%
2= 0. 016 mm.

EEARC R EER R KIREHN s=
0. 003 x (450+ 1200)/450= 0. 005 5 mm.
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0.01%, Bl ¥, X A S EXENRER
AZWp ZWpARKF0.01%, 0G 2N R
REE, —/NF 5mm, AR &ITER/NF 0. 2 mm.
M A& A= (0.02400+ 0.000 1+ 0.0001)x 5=
0. 001 2 mm.

FASREZMEARKIRE W E A=
0. 023 mm.
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Tab.2 Dataof errors of measuring the centroid

MNEFS 1 2 3 4 5
MEIRE/mm  0.013 0.007 0003 0018 0.020
NEFS 6 7 8 9 10

MNEIRE/mm  0.008 0. 008 0.016 0011 0013

HFZPEIEFTLLE L, & AKIRZEAE 0.020 mm,
54EERHE—E.
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