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Abstract

Transmission constitutes one of the important parts of automobile power train,
whose structure has a direct influence on automobile’s quality of momentum and
economy, controlling quality of reliability and portability, and driving quality of
placidity and efficiency. During recent years, with the development of automobile
technology, the design of automobile engine tends to be high torque and high S}jeed,_
thus the demands for the carrying capacity of automobile transmission and the
reliability of operating become higher than ever, and the problem of structural
vibration of automobile transmission become increasingly outstanding. In the thesis,
the technology of experimental modal analysis combined with finite element analysis
is used to carry out the research on the main components such as the box of
automobile transmission. Finite element method is also used in the study of the
intensity of the main carrying components of transmission.

In the thesis, the 3D meodeling software Unigraphics 1s used to establish entity
model, and the FEA software ANSYS is used in analyzing and calculating. In the first
place the accurate entity model of transmission box, shafts, and the helical gear are
established, and the models are simplified in accordance with the requirements of the
FEA. The finite element-calculating model of ANSYS is established through
Parasolids port and UG Structure model respectively according to the different
structural characteristics of the components.

The technology of experimental modal analysis combined with finite element
analysis is applied in the study of transmission dynamic characteristics. First of all,
the parameters of the box and the modal frequency, modal damp and vibration type of
each axis are obtained by the means of experimental modal analysis. Then the modal
parameters obtained through the FEA calculating under the same critical conditions
basically inosculate, which testified the correctness of the established FEA mode and
built the foundation for the optimizing analysis and dynamical response calculation on
the higher stage.

In the thesis, the carrying capacity and the restricting conditions of the box, the
2nd shaft, 5th gears are studied when the transmission is in the biggest output torque
of the engine. The definition of the worst load line of helical gear is introduced as an
emphasis, and the calculation of the worst load line of 5th gears and the confirm of

the worst load line of the gear entity model are carried out according to the definition.



The corresponding carrying capacity and restriction are inflicted on each FEA model
according to the analysis result. The ANSYS solver is used in the answer solving
calculation and the study of stress distribution and distortion distribution conditions of
each components. The intensity and stiffness of each components are also checked

according to the intensity theory. The result of FEA calculation is proved to have a

relatively high precision with the authentication of the design side.

Keywords: transmission;modal analysis;FEM;gear; the worst load line; intensity
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