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Robust optimization design of full hydraulic steering control unit based on bond graph
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中文摘要中文摘要中文摘要中文摘要:

      为了实现全液压转向器的稳健设计，该文基于键合图方法建立了全液压转向器的动力学模型，并推导得出了转向器的状态方程，以转向器阀芯直径、等效转动惯量及转
向器内部总压缩容积作为设计变量，以转向器流量动态响应超调量最小为设计目标，首先对转向器进行了传统优化设计，然后以传统优化设计结果作为设计初值，对全液
压转向器进行了稳健优化设计。通过分别基于传统优化设计和稳健优化设计所得动态响应结果比较、分析得知，稳健优化后的转向器结构参数更加合理，动态响应峰值超
调量降低了12.5%，稳健性有所提高。以传统优化设计结果为初值对转向器进行稳健设计是切实有效的。

英文摘要英文摘要英文摘要英文摘要:

      In order to realize the robust design of full hydraulic Steering Control Unit (SCU), based on the bond graph, the dynamic model was established, and the state equation of the SCU 
was obtained. With the SCU valve core diameter, equivalent rotation inertia, internal total compression capacity as the design variables and the minimum overshoot of the SCU flow 
response as the design objective, the traditional optimal design of SCU was firstly done, and then with the traditional optimal design result as the initial value, the robust optimal 
design was done for the SCU. By contrasting and analyzing the dynamic response results based on traditional optimal design and robust optimal design respectively, the robustly 
optimized SCU structure parameters was more reasonable, dynamic response peak overshoots reduced 12.5% and the robust was improved. Taking the traditional optimal design 
results as the initial value, the robust design of SCU is practical and effective.
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