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Fig.1 Finite element model of the wing
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Fig.2 Strain bridge on wing root profile
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Fig.3 Wing root profile strain bridge group bridge form
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Fig.4 Strain bridge area mesh refinement
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Fig.5 Virtual load calibration test load points for wing
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Table 1 Constraint point loading conditions
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Table 2 Constrained load response coefficient
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Table 3 Calibrate load and constrain load loading conditions
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Table 4 Calibration load response coefficient
e F O 5 4 /N
BRI | RIS EAT | AT | JER AR | FEBEARETEN R BT | RREAR AT A AR AT | R ERENUS R AT | RS L AR
1 —-0.0331 -0.0070 -0.0034 —-0.0043 —-0.0040 0.0099 0.0306 0.0106
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3.2 fRIBIAE Table 5 Decoupling test conditions
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Table 7 Load equation

- MR | RN | RRSE | RRWH | REEER | LR | RRRER | LR
s s s b RUTHN | MARE | BB | A
;ﬁﬁ/fﬁlﬁj:i -271.7 0 -79.6 -765.0 0 0 0 0
ijé?j%ﬁjjj)% 0 -5.5 7.0 -210.8 0 0 0 0
;ﬂgﬁ/fﬁlﬁjji 0 0 0 -4320.2 0 7826.9 0 -5982.1
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Table 8 Load equation error

S | BT IIRZE % | WIS R Y% | HIAT AR R R R %
1 0.1 0.2 —
2 0.1 0.1 —
3 0.1 0.1 —
4 — — 0.1
5 — — 0.2
6 — — 0.2
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Research on the Wing Root Load Calibration Test Method of Wing-Landing
Gear Layout Based on the Virtual Test

Meng Min*, Wu Bo, Li Jun
Chinese Flight Test Establishment, Xi’an 710089, China

Abstract: The wing and landing gear arrangement of an aircraft refers to the structural form in which the landing gear
is mounted on the wing. In the calibration test, the landing gear exerts a constraint force on the wing root, and it
makes the actual force on the wing root differ greatly from the calibration load, which makes it impossible to accurately
established the load equation of the wing root. Based on the virtual test, a load calibration test method was proposed
in this paper. Firstly, by solving the response coefficient, the constraint load and the calibration load were decoupled.
Secondly, the virtual test load conditions and the virtual strain response were constructed, and the load equation of
bending moment, shear force and torque were established. Finally, the virtual test was used to verify the load
equation. The results proved the correctness of the method.

Key Words: virtual test; wing-landing gear layout; load calibration test
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