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[ABSTRACT]

other factors, and is often in a time-varying state. Its twin model has large dynamic information and is complex to build.

The state of aircraft flexible tooling is affected by temperature, workpiece state, assembly process and

A modeling method of digital twin geometric model based on finite state machine is proposed in this paper. The dynamic
mapping of physical tooling in digital space is realized by means of real-time data acquisition and preprocessing, definition
of state and its transfer mechanism, and parameterized geometric entity modeling, which lays a foundation for virtual
simulation based on digital twin model. Taking the wing and fuselage docking platform as the object, digital twin geometric
models of the wing adjustment mechanisms are established to verify the effectiveness of the method.
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Fig.1 Construction process of digital twin geometric model of
flexible tooling based on FSM
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Table 1 Wing pose data at T,—T
(VRS Ei
2]
X/mm y/mm z/mm al (°) Bl () y/ (°) [REL BSR4 )
i 0 0 0 0 0 0 (0,0,0,0,0,0)
i —0.099 —0.755 —0.792 —1.948%* 0.017 —0.031 (0,0,0,1,0,0)
I 0.002 0.431 —0.747 0.093 0.899%* 0.089 (0,0,0,0,1,0)
T, —0.288 —0.069 0.436 0.035 —0.175 —-1.920* ( 11001211()) (0,0,0,0,0,1)
T, 0.007 —0.022 —29.949%* —0.085 0.192 0.004 (0,0,1,0,0,0)
VP —0.140 29.95* 0.151 0.047 —0.099 —0.008 (0,1,0,0,0,0)
T —39.76* —0.072 0.107 —0.011 0.011 0.013 (1,0,0,0,0,0)
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Table 3 Mapping relationship between tooling posture adjustment
process and finite state machine
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Fig.7 State transition diagram of tool modeling
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Fig.8 Part division and constraint treatment of

posture adjustment mechanism
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