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摘 要 

进入 21 世纪后，以产品为主导的企业竞争加剧。随着市场的需求和用户

的要求的不断提高，产品更新换代的速度直接关系到企业的生存和发展。 

产品的改进设计是一个针对现有产品的设计缺陷进行深入地研究，并通过提

出改进方案来解决产品中存在的问题，实现产品性能升级的过程。它是产品创新

设计领域的重要组成部分。在现实中绝大多数的创新成果均来源于对己有产品的

改进设计。采用先进的设计理论、方法与技术工具指导产品的改进设计过程，对

设计出高品质、优性能的产品具有至关重要的作用。 

经常困扰设计人员的两大因素是：“如何做对的事情”和“如何把事情做对”，

即如何准确地找到造成产品缺陷的根本原因，以及如何正确地应用科学的方法寻

得有效的问题解决方案。本论文针对这种情况，提出了一种对于已有的技术系统

（产品）应用 TRIZ 理论和约束理论（TOC）进行系统功能分析，找到问题的入手

点，并结合 TRIZ 理论所提供的解题工具寻找问题的解决方案，最后对所有的概

念方案进行评估的一种基于 TRIZ 的机械产品的改进设计应用方法。 

本论文在对 TRIZ 理论进行深入研究的基础上，结合功能分析方法和约束理

论（TOC），提出了一种基于 TRIZ 的机械产品的改进设计方法，并且按照“分析

问题——确定问题——解决问题”的产品改进设计步骤建立了应用该方法的过程

模型。 

该方法首先通过功能分析方法深入了解问题产品的功能结构关系，建立产品

的功能模型，使设计人员从整体和局部方面全方位的认识该产品的功能及其结

构；然后结合 TOC 对问题进行分析，利用 TOC 提供的高度系统化和逻辑化的思维

过程工具，确定产品产生问题的根本原因，并且确定系统矛盾和明确解题方向；

最后运用 TRIZ 的解决问题流程对问题进行分析求解，得到问题在各个领域里的

概念解，进而通过对各个解的评估得到解决问题的最优方案。 
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本论文最后以装载机驱动桥为例，对所提出的机械产品改进设计方法按照其

流程进行了应用和实施，最终成功地得出了解决问题的有效方案。 

关键词：改进设计；TRIZ；功能分析；约束理论；驱动桥 
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Abstract 

In 21st century, the competition between the Product-oriented enterprises is more 

and more dramatic. To meet with the demands of market and the requirement of 

customers, products updating is more and more critical to the subsistence and 

development of enterprise. 

The improvement design of product is a product upgrading process with deep 

analysis of the design defect in current product and approach of working out solutions. 

This process is one important part of product innovative design. Most of innovation 

practices are generated from improvement of current product. Advanced theory, 

methodology and tools are essential for high quality product. 

Designers have to resolve two challenges frequently, which are “how to do the 

right thing” and “how to do the thing right”. The first one means how to find out the 

root cause of the product defect, and the second one means how to work out the 

solutions in proper way. 

Base on the deep research of the TRIZ theory, this article develops an 

improvement design method and build an application model by the process of 

“problem analysis---problem determination---problem resolve”. This method will find 

out the root cause of the product through function analysis under the combination of 

TRIZ theory and Theory Of Constraints, then propose and evaluate all the solutions 

with TRIZ tools. 

First of all, in order to let designers to assess product systematically in full scale, 

the improvement design method will build up the function model with functional 

analysis approach on target product; Secondly, by using the high Systematic and 

logical tools from TOC, identify the key feature of defect, specify the root cause and 

the ideas to solve problem; Then, proposal any possible solutions by the 

problem-solving process from TRIZ; Finally, evaluate these solutions and do the best 

choice. 
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At the end of this article, the improvement design method will be evidenced in a 

loader drive axle. A workable solution has been worked out after using the 

improvement design method on the mechanical component of this drive axle. 

Key words：Design Improvement；TRIZ；Functional Analysis；TOC；Drive Axle 
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