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STATIC STIFFNESS RESEARCH
AND OPTIMIZATION ON
AHYBRID MACHINE TOOL
CONSIDERING THE STIFFNESSES
OF BEARINGS AND GUIDEWAYS

LIU Yue WANG Jinsong
(Department of Precision Instruments and
Mechanology, Tsinghua University, Beijing 100084)

Abstract: The finite element analysis (FEA) model of a new
type of heavy hybrid machine tool is built considering the stiff-
nesses of bearings and guideways. The deformation of the ma-
chine tool under the rated loads is computed. The static stiff-
nesses of the machine tool are derived and compared with the
results of the static stiffness experiment. Due to the little dif-
ference between them, the simulation results are considered to
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be reliable. In order to improve the static stiffnesses of the ma-
chine tool, the bearings with better stiffnesses are chosen and
preloaded more than before. The simulation results indicate that
the static stiffnesses of the machine tool become better after the

optimization.

Key words: Hybrid machine tool Static stiffness Bearing
Guideway
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combination with metallography measurement by MMS-100
thermomechanical simulator, and the microstructure evolution of
the steel is analyzed and compared. Optical microscope, scanning
electronic microscope (SEM) and transmission electronic micro-
scope (TEM) are employed to investigate the influence of cooling
rate, deformation process on the transformation behavior and
microstructure. Experimental results show that the deformation
promotes the area of polygonal ferrite and pearlite to move to-
wards top left corner, leading to the increase of critical cooling
rate obtained ferrite plus pearlite. With cooling rate increasing,
the grains refine and the tensile strength increases. The deforma-

tion on austenite stifles the growth of bainitic ferrite by tangled

dislocations resulting the refinement of microstructure. Lath-like
microstructure observed at the cooling rate ranging from 20~
30 ‘C/s is mainly revealed to consist of bainitic-ferrite with ce-
mentite. Granular microstructure observed at the cooling rate
ranging from 5~10 “C/s is characterized to be martensite-austenite
constituent islands or pseudopearlite in matrix.
Key words: Weathering steel
Continuons cooling transformation curves
Austenite deformation Retained austenite
Transmission electronic microscope (TEM)
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