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Influencing Factors on Deformation of Blade Rolling Process

MAO Jun, CAO Zhi, DONG Xiaotong

School of Mechanical Engineering, Liaoning Technical University, Fuxin 123000, China

Abstract For a certain grade of the aviation engine stator blade surface machining, complex shapes may cause a difficult situation of
blade deformation control. Through the high—order curve fitting method, the three—dimensional model of blank moleds and blades are
established, and ANSYS/LS-DYNA software is used to simulate the blade rolling process. According to the results of the simulation of
the blade cross section, nodes are select to study the blade surface’s normal and lateral deformations caused by the rolling friction
coefficient, the rolling speed, the rolling amount of pressure. Different parameters influencing the deformation of blade surface and the
laws of the rolling process are obtained. The results show that the maximum deformation area of the blade is in the dorsal arc position
of the steep slope, where the blade surface curvature is large. The error is also generated by the maximum strain. The deformation
amount of the blade increases with the rolling friction coefficient decreasing, reduces with the rolling speed increasing, and increases
with the rolling amount of pressure increasing. The results can provide a theoretical reference for a certain grade aircraft engine stator
blade processing design.
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Fig. 1 Model of blade billet and mould
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Fig. 2 Meshing, boundary conditions and loading
processing of the mould
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Fig. 3 Selection of internal nodes
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Fig. 5 Friction coefficients corresponding to the

equivalent principal strains

1.0
A: BEEZ$0.10 C
081 B EEEZEH0.15
C: EE¥EZ%0.20

0.6

0.4

BRI ALES/mm

0.2

0 025 050 075 100 125 150 175
Ik /s
E6 PEEZERHXT A E AR

Fig. 6 Friction coefficient impact on the lateral
displacement node
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Fig. 7 Friction coefficient impact on the longitudinal
displacement node
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Fig. 8 Rolling speeds corresponding to the

equivalent strains
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Fig. 9 Rolling speed impact on lateral displacement node
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Fig. 10 Rolling speed impact on longitudinal
displacement node
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Fig. 12 Rolling amount of pressure impact on
lateral displacement node
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