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Process Design of Aero Engine Hollow Blade Based on Hydroforming

ZHOU Zi-zhao, LI Xin-jun, ZHOU Ying-ke, WAN Min
(School of Mechanical Engineering and Automation, Beihang University, Beijing 100191, China)

ABSTRACT: To form the aero-engine hollow blade with higher accuracy and better quality, a method of hydroforming with
rigid convex mold was designed through the analysis of the structure of the hollow blade. The stress state of the part was an-
alyzed based on the plastic deformation theory. The finite element models were built according to the process method devel-
oped. The different values of process parameters during the forming process including the diameter of the tube, the internal
pressure and the size of the rigid convex mold, were used in the finite element simulation. The optimal route and parame-
ters of the forming process for hallow blade were obtained. The excessive thinning and springback of the hollow blade were
effectively controlled. The virtual forming of the blade was well achieved through the method of hydroforming with rigid con-
vex mold.

KEY WORDS:: hydroforming; hollow blades; finite element simulation; process method
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Fig. 1 The basic shape of the blade
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Fig. 3 The process diagram of hydraulic drawing
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Fig. 4 The sectional view of the preforming result
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Fig. 7 The sectional dimensions of the convex mold
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Table 1 The forming results of hydroforming with rigid

convex mold of different size

MM AR S/ mm SN B SN
a, b, a, b, PN JE/MPa MR/ %
7 3.8 15 3.8 170 14.25
10 4.6 20 4.4 142 8.75
15 5.5 25 5.0 130 7.25
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Fig. 8 Loading paths of internal pressure
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Fig. 9 The thickness distribution along the section of the blade
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Fig. 10 The result of finite element simulation
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