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Strength Calculation and Simulation of Steam Turbine
Diaphragm Based on MATLAB
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Abstract

The diaphragm in steam turbine units bears multiple crucial functions such as fixing the stationary blades and preventing leakage
between stages, making it one of the key components ensuring the economy and safety of the unit. With the rapid development of the
power industry, the requirements for the reliability of steam turbines have become increasingly stringent. This paper primarily selects
the actual diaphragm model from a steam turbine factory as the research example. Firstly, we briefly introduce the usage conditions
and calculation models of the traditional methods for calculating diaphragm strength and stiffness—the W-V method and the Wahl
method. We then examine their strength and stiffness through changes in stress and deflection. Following that, we investigate the
trends in which the strength and stiffness of the diaphragm vary with pressure difference under different methods. Subsequently, we
examine whether the strength and stiffness of the diaphragm exhibit any trends with changes in the outer diameter of the diaphragm
under different methods, while setting four pressure difference levels at p=0.15 MPa, p=0.35 MPa, p=0.55 MPa, and p=0.75 MPa to
observe changes in stress and deflection. Finally, the results are compared with the actual design.
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