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Wing Folding Mechanism Design and Angle Measurement for
Morphing Aircraft
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Abstract: By combining servo, worm gear mechanism, parallelogram mechanism the wing’ s transformation
structure requirements of morphing aircraft are met in our design. The fold-angle measurement algorithm and
control system are designed based on 3-axis accelerometers and DSP(Digital Signal Processing) processor, With
the accelerometer, the angles of both fuselage and wing in relation to the reference coordinate system can be
measured, and then the resultant angle by taking subtraction can be received. In addition, a small-size plane
model with foldable wing is made to verify the design. Results show that the wing has the ability of steadily

folding to any given angle in the range from 0 to 90, and the measurement algorithm is precise with the error of

fold angle being acceptable.
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Fig.1 Wing transformation mechanism

B CHER LT ARSI A EEER
0°~110°, B FUR IR IR AT 1% 3 LB K, IR B, Bl
ENBATET 4N BARBEZBER, AN
H A BE T 8% R B3 JE  AE AL 35 0 B Ak 38 8% R R
PWM fE B k% K F 1. 538 ms Bf E &, /N F
1. 538 msh 5% , SR WP E L E .

AR ALK AT 0 3 2R B A A R ATRAS
BT ESR A BT T B R TSR K RE TR
R HLB A WA B 37 B Bl I AR T P
NEBRITE,#ZHETE 0°~90° 5 FE WAL , T 5b
BBERARRAKT . BRI HHFRT S .

ARFERANNGTESEENE 2 Fin.

(d) p=90°

B2 ARFEAEHEE

Fig. 2 Aircraft simulation at different fold degrees
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Fig.3 Calculating single accelerometer’s inclination
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Fig.4 Sensors arrangement
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Fig.5 Calculating the angle between two accelerometers
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Fig. 6 Basic control process
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Fig. 7 Triaxial accelerometer module and

flight control circuit board
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Fig.8 Transformation and control

mechanism of folding wing
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Fig.9 Flow chart of control process
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Fig. 10 Four kind of conditions in the experiment
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Fig. 11 Comparison of results between the expectation,
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true value and calculated value
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