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论文题目：高强度铝合金弯曲变形工艺残余应力数值模拟研究

摘  要

本篇文章采用并选取的是 2024 铝合金板材,采用 abaqus 有限元软件模拟了 04

铝合金板材处于不一样的温度条件下和不一样的弯曲角条件下以及不一样的半径条

件下发生变形的时候,工艺处理参数对弯曲件的内部残余应力的数值影响规律。残余

应力数值影响分析模拟的结果表明:弯曲件其里面的残余拉伸应力的温度通常位于

±300mpa 而且残余拉伸应力的峰值也通常位于±300mpa,并且其里面的残余应力出

现的是压应力和拉应力相互交替变化布局，相对于屈服应力所占的比重较大。另外,

相对弯曲后板的半径较小时,弯曲后板内的最大残余拉伸压应力的数值也较低。弯曲

的角度对于残余后板的应力也有较大的适应性影响,弯曲后的倾角越大,残余拉伸压

应力的温度和峰值也越大。通过数值模拟掌握了铝合金板材弯曲变形的过程中板内

残余应力的产生反应机理并进一步获得相对残余拉伸压应力较低的需要优化的弯曲

后板变形的参数。
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This article USES and is 2024 aluminum alloy sheet, using abaqus finite element 

software to simulate the 04 aluminum alloy sheet under different temperature conditions 

and different bending Angle and under the condition of different radius under the 

condition of deformation occurs, the process parameters on the bending part of the internal 

residual stress values are studied. Residual stress values influence the analysis of the 

simulation results show that the bending part of the residual tensile stress inside the 

temperature is usually located at + 300 mpa and residual tensile stress peak value is 

usually located at + 300 mpa, and the residual stress inside the alternates is compressive 

and tensile stresses change layout, relative to the ratio of yield stress is larger. In addition, 

the value of the maximum residual tensile and compressive stress in the bending plate is 

also lower when the radius of the bending plate is smaller. The bending Angle also has a 

great adaptability to the stress of the residual backplate. The greater the inclination Angle 

after bending, the greater the temperature and peak value of the residual tensile 

compressive stress. Through numerical simulation, the reaction mechanism of residual 

stress in aluminum alloy plate during bending deformation is mastered, and the parameters 

of deformation after bending which need to be optimized with lower residual tensile and 

compressive stress are obtained.
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deformation
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