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A new method for measuring the centroid of the large winged aircraft
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Abstract : The precision and efficiency cannot be balanced with the existing centroid measurement methods of the large winged aircraft.
To address this problem, a new mass centroid measurement method is proposed and a mass centroid testing system is designed. The
system uses a laser tracker to obtain the conversion relationship between the coordinate system of the measuring equipment and the
product coordinate system, which solves the principle drawbacks of the existing small-angle flip method. In this way, the measurement
accuracy is fundamentally improved. The advantage of this method is that the system only needs to measure a set of product key points
and reference point coordinates of test equipment, which improves the measurement efficiency compared with the existing coordinate
positioning-weighing method. Simulation results show that when the tilt angle is 15°, the standard uncertainty of the centroid
measurement is less than 1.91 mm. Compared with the traditional methods, experimental results show that the error of the centroid
measured by this method is reduced by about 1/3.
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Table 5 Measurement results of centroid

—_ 20 .
s U i) e
X/mm Y/mm X/mm Y/mm X/mm Y/mm
1 32.687 102.949 32.920 102.637 -0.233  0.312
2 123.425 -22.631 122.751 -21.362 0.674 -1.269
3 35.691 —-113.269 34.835 -113.864 0.856  0.595
4 -103.597 12. 697 —104. 626 14.209 1.029 -1.512
5 21.226 32.174  21.659 33.086 -0.433 -0.912
AR 26 0 T, R A% 58 J7 36 DN A ot % 22

2~5mm" "7y A RIE AT AT AT T A SO SR T
W2EN 1512 mm, 5G>T 173 4
B35 h BRI A (24) L (25) , AT 19 AR R Ge 9\ 1w i
D25 Y A N 1.9 mm, i [a] 00 1 25
RPN E BE A 1.3 mm), BIGAA] J5Co 0 5 K5 B
+1.9 mm,*ﬁ[ﬂﬁtbf)ﬂﬂ%*’ﬁtﬁﬁﬂil. 3 mm,
3.3 ERESTHITHRINER

WA FAS KR CATER BT 2 4 000 kg, K2y
10 m, 8B 5 m, RIAR RGXTIZ CAT #8009 500 2E 4752
DK R 118 A1 B 5 A7 -k B 92 00 e 248 SRR S B AL, AR
SCHE ) A AR S B A s A R T S 1 ) e A AR
PR s A, 2 25 R 3 6 Frm, e R i 25 0
0. 54 mm, A1, A 2 A B e i Ag L

®6 HTHRRLOMEBLR

Table 6 Measurement results of centroid of the aircraft
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