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Table 2  Statistical results of mechanical properties of materials
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Fig.6 Finite element model
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Fig.7 Simulation results of bending finite element
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Table 4 Comparison between simulation and test results (°)
UL UEEEES BHAES ZH

1 90 89.7 -0.3

2 100 100.6 0.6

3 110 110.5 0.5

4 120 119.7 -0.3

5 130 130.3 0.3

6 140 139.6 -0.4
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[ABSTRACT]

creasingly used. According to different design and application requirements, aviation pipe parts have also been improved

With the rapid development of our country’s aerospace industry, precision sheet metal parts are more in-

from the original free bulging process to various controllable bulging processes, which have greatly broaden the application
range. One of the metal molding processes is internal high pressure bulging process, which is widely applied in aviation
manufacturing fields. The difficulty form, multiple influencing factors and the complex process are always hard to resolve.
In this study, an example of the aviation clamp part is investigated. Axial material compensation amounts, internal pres-
sure and loading paths have been discussed. Through the numerical simulation analysis, the process parameters can be op-
timized, a simple high-pressure tube bulging process method has been successfully applied, which is beneficial to shorten
production cycle and save production costs.

Keywords: Aviation; Clamp; Internal high pressure; Axial pressure; Numerical analysis
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Material Properties Fluctuation Effects on Bending Springback of High
Strength Steel

ZHANG Xueguang', LU Kaijun’, HE Guangzhong', CHEN Weiye’, LUO Jianxi’,
ZOU Tianxia’, LI Dayong’
(1. CRRC Changchun Railway Vehicles Co., Ltd., Changchun 130062, China;
2. School of Mechanical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

[ABSTRACT]
strength steel, through uniaxial tensile tests by sampling based on the orthogonal test, and found out the material mechani-

This paper has studied how material properties fluctuation effects on bending spring back of the high

cal properties have great fluctuation by analyzing the uniaxial tensile test data. Then FE model is established according to
working condition of the actual bending machine, and the model is proved to be accurate by comparing the simulated result
with the bending experimental result. At last all the uniaxial tensile data are input into the FE model respectively and the re-
sult shows that the fluctuation of the material properties has a great influence on the bending springback of the high strength
steel, among which the influence of material thickness on the bending springback has reached to 2.12° and material orienta-
tion to 0.21°.
Keywords: High strength steel; Material property; Bending process; Springback; FEM (Finite Element Model)
(T K@)
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