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Finite Element Analysis and Structural
Optimization of Direct-drive Fan of
Cleaning Sweeper Truck

For a direct-drive special fan of a clean-
ing sweeper truck, based on a mathemati-
cal theoretical model, the finite element
analysis software is used to analyze
the force and modality of its structure.
According to the research results, the
fan structure is optimized to meet the
requirements of structural strength and
stiffness, so as to avoid failure of the fan
during use. In order to verify whether
the structurally optimized fan meets the
requirements of the cleaning sweeper
truck, its full pressure and efficiency are
analyzed. It is known from the analysis
results that the pressure flow curve of the
fan is smooth, the highest full pressure
efficiency reaches 78.5%, and the high-
efficiency flow working area is wide,
which meets the requirements of the
cleaning sweeper truck.

Keywords: Finite element; Direct-drive

fan; Structural optimization; Efficiency

Finite Element Analysis and Structural
Optimization of Centrifugal Fan Impel-
ler Based on ANSYS

Centrifugal fans are a kind of widely

used ventilation equipment, and the

impeller, as the main component, often
fails to fracture. In order to optimize the
impeller structure, SolidWorks is used
to build a three-dimensional model of
the impeller, and then ANSYS is used
to analysis the force and modality of the
impeller model. Based on the analysis
results, it is proposed that the blade stiff-
ness can be enhanced by welding small
wheel discs at the connection between
the blade and the front and rear covers.
Simulation analysis is carried out on
the optimized structure. The simulation
results show that this method can ef-
fectively enhance the blade stiffness and
extend the blade service life.

Keywords: Centrifugal fan; Impeller;
ANSYS finite element analysis; Struc-

tural optimization

Research on Fault Characteristics of
Breathing Cracks in Hollow Shaft Rotor
of Heavy-duty Gas Turhine

Breathing cracks in hollow shaft rotors
of heavy-duty gas turbines pose a seri-
ous threat to the operational safety of
the equipment. In order to find an effec-
tive crack diagnosis method, Newmark-
method is used to solve the equation of
the bearing system of the cracked rotor
of the hollow shaft, and in conjunction of
the cosine model, rotor dynamics theory

and finite element method, the vibration

response is obtained. When the crack
depth, crack location, unbalance and
phase of the breathing-cracked rotor of
the hollow shaft change, the change pat-
terns of the spectrogram, time-domain
characteristics and axis trajectory dia-
gram are analyzed to determine that
the fault characteristic parameter of the
breathing-cracked rotor of the hollow
shaft is 3 frequency components at sub-
critical rotational speed.

Keywords: Heavy-duty gas turbine;
Cracked rotor of hollow shaft; Breath-
ing effect; Characteristic fault frequen-
cy

Comparative Test on Anti-loosening
Properties of Different Types of Wash-
ers

In order to study the anti-loosening prop-
erties of different types of washers, the
domestic anti-loosening property test
standards are introduced in general, and
the anti-loosening properties of plain
washers, spring washers, internal tooth-
lock washers and Nord-Lock washers are
tested and compared based on accelerat-
ed vibration tests. The conclusion drawn
from the tests is that, plain washers do
not have anti-loosening properties; spring
washers have anti-loosening properties,
which are from the elastic deformation

after flattening, the inclined tip structure



