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摘要摘要摘要摘要 锻件变形分布不均匀将导致锻件各部位的组织和性能产生很大差异。应用基于正向有限元数值模拟和最优化方法进行坯料预成形设计的新

方法,可显著提高锻件各部位的变形均匀性。首先介绍了以提高锻件变形分布均匀性为目的的坯料预成形最优化方法的基本原理,并针对典型的

IN718合金涡轮盘锻件进行了坯料预成形设计。给出了预成形坯料与普通圆柱坯料的对比结果,并进行了相应的试验验证。结果表明,应用这种方

法对IN718合金涡轮盘锻件进行坯料预成形设计,可使盘锻件各部位变形均匀性明显改善。
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Abstract： Non-uniform deformation within forgings can result in much difference in microstructure and property. The 

preform design applying the method for preform optimization based on FEM can improve the deformation uniformity 

within forgings effectively. The fundamental of this method is formulated firstly. As an example, the preform optimization 

for a typical IN718 turbine disk forging is performed. The results for the optimal billet are presented and compared with 

those of the cylinder billet. The die forging experiments with different billets are carried out to validate this method. The 

results show that the deformation uniformity within the turbine disk can be improved evidently by application of the 

proposed method. 
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