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ABSTRACT

Because of the development of social science and the tremendous progress of welding

technology, the social demand puts forward higher performance requirements for
welding parts. Those parts are always used in mechanical manufacturing and aerospace fields.
However, the welded members of high strength alloys are usually deformed due to various
reasons. The welding micro-deformation not only affects the dimension and fatigue
characteristics of the welding parts, but also affects the mechanical properties of the
components. Therefore, the measurement of welding deformation is the key to improve the
characteristics of welding components. In this paper, we analyze the causes and the
measurement means of welding deformation. And in order to measure and predict the welding
deformation, we try to design a coordinate measuring instrument. Next, the main point of this
paper will be introduced.

1. Based on the analysis of the causes of welding deformation from the aspects of
materials, welding process parameters and welding sequence, it is concluded that the main
reason for the deformation of high-strength alloy welding members is that the excessive
welding temperature changes the crystal structure of the material and generates residual stress.
This paper analyzes the advantages and disadvantages of various welding deformation
measurement means at home and abroad. Finally, it is proposed to measure the inherent
deformation of welding parts with CMM, and then predict the deformation trend of welding
parts with finite element analysis of elastic inherent deformation.

2. The whole system structure of CMM is studied and analyzed, and mainly understands
the composition of CMM. The key point is to design the main structure of CMM. This paper
mainly designs and calculates the main part of CMM, and gives the basic theory of CMM
control and error analysis.

3. When designing the main part of the coordinate measuring instrument, the integral
structure and material of the measuring instrument are selected. The Air guide rail, measuring
stick and transmission technology to improve the measurement accuracy are analyzed. The
driving mechanism, transmission system and measurement system are designed and
calculated. Finally, the whole design structure is presented by CAD 3d drawing. And we can

obtain a coordinate measuring instrument that can measure welding micro-deformation
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