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Fig.1 Flange part of a certain type of
aircraft
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Fig.2 Shot peening induced stress
expressed with cosine function
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Fig.3 Simplified model and finite element
model of the wing flange
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Fig.4 Wing flanges for test

(a) BALRTI
E4 HMEZ%

O e o

86 0.15MPa, 90

_sob ° B 0.20MPa,45°

8 ﬁ@ 0.25MPa, 45°

=-100 145 0.15MPa, 90°

s 1%% 0.20MPa, 45°

=-150 4 0.25MPa, 45°

R

121-200
-250

0.05 0.10 0.15

TR /mm

(a)A.B.C X

E5 AREBHSH THBANFRBESHEE
Fig.5 Experimental value and fitting value of shot peening stress field under different parameters
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Fig.6 Relationship between deformation of the wing flange and peening parameters of different parts
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Fig.7 Displacement in the z direction of flange in finite element simulation
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Simulation and Optimization of Shot Peening Deformation for

Aircraft Wing Flange
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3. School of Mechanical Engineering, Northwestern Polytechnical University, Xi’an 710072, China)

[ABSTRACT]

The aircraft wing flange is an important structure used to connect wing and central wing box, of which man-

ufacturing accuracy is required to be higher. Thus, bending deformations induced by residual stress after shot peening need to
be reduced through optimizing shot peening parameters at different positions of the aircraft wing flange. Firstly, shot peening
experiment is carried out within the permitted scope of the shot peening intensity, and relationships between peening param-
eters and peening residual stress measured by X-ray diffraction are established through experimental results. Secondly, based
on the Box-Behnken design, the amount of wing flange deformation by means of equivalent finite element simulation method
under the condition of different peening parameters is obtained, meanwhile the relationship between the deformation and peen-
ing parameters is established. And then, according to the analysis of the Box—Behnken experiment and combining with the
engineering conditions, a set of optimal shot peening parameters is obtained. Finally, when using this set of optimal shot peen-
ing parameters, the amount of deformation of wing flange simulation and experiment after shot peening are both smaller than
before, thus the effectiveness of simulation and parameter optimization has been verified.

Keywords: Shot peening deformation; Residual stress; Aircraft wing flange; Finite element simulation; Parameter optimization
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