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Research and Application of Integration of Design and Calculation of Steam Turbine Straight
Blade and Impeller
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Abstract: By analyzing the shortcomings of the traditional design process of straight blade, with the help of programming, the design
process of straight blade is changed, and the strength check at the end of the design process is changed to strength calculation, which is
placed at the front of the process. The strength check based on the structural design size is changed to the strength calculation to
determine the structural size. By programming and controlling the excel table as the transfer station and blade database, the rapid
design, calculation and query of blades are realized. After the straight blade design is completed, the written program drives the
three-dimensional software to complete the creation of the three-dimensional parametric model of the straight blade. The impeller
strength adopts the quadratic algorithm, divides the impeller body into twelve sections, and deduces the mathematical expression
between the inner and outer diameter and width of each section and the impeller shape and structure data. According to the deduced
formula, the calculation program of impeller stress and interference is written in VB language, and the shape and structure data of the
impeller is input into the impeller database. At the same time, it is necessary to find out whether there are impellers with the same
structure size in the database, so as to avoid repeated design of the impeller. The blade root of the blade is installed in the blade root
groove of the impeller. The strength calculation of the blade involves the rim size of the impeller. The radial load in the strength
calculation of the impeller mainly comes from the centrifugal force of the blade. In the process of strength calculation, the two are
interrelated. Taking the interrelated contents as the link, the strength calculation of the two is integrated into one, which greatly
simplifies the whole calculation process. The excel table is introduced as the database, the secondary development technology is
adopted, and the VB programming is used to integrate the blade and impeller strength calculation, data and blade three-dimensional
modeling, so as to realize the integrated design and calculation of steam turbine straight blade and its impeller.

Keywords: steam turbine; straight blade; three dimensional parametric model; suit impeller; interference; quadratic algorithm; introduction
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