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Design and optimization of ram structure for high-speed
vertical five axis machining center

ZHANG Jian, HUO Fengwei, TENG Hailong

Abstract; Taking the high-speed vertical five axis machining center ram as the research object, the
initial structural design principle was elaborated. Then, based on the theory of static and dynamic

analysis, finite element analysis was used to conduct static and modal analysis on it. In order to further
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improve its dynamic characteristics, topology optimization method was used for lightweight design of the
ram structure, and a comparative analysis was conducted on the structure before and after optimization.
After the final optimization, the mass of the ram was reduced by 31% , and the first-order natural
frequency increased by 22.4% . This study not only improves the dynamic performance of the machine
tool ram components, but also achieves lightweight design of the ram components. This method lays the
foundation for the optimization design of other key components and the whole machine of this type of
machine tool.

Key words: high-speed vertical five axis machining center; ram; lightweight design; topology

optimization ; dynamic performance o
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Study on magnetic particle grinding device with permanent
magnet alternating field and experiments

YAN Yuhang, WANG Qingyang, WANG Huijiang, AN Linbai, WANG Benyu,
HAN Yuyang, JIANG Jiaqi, DING Yunlong, HAN Bing

Abstract; In order to improve the effect of planar magnetic abrasive finishing, the change of magnetic
field is enhanced to make the abrasive roll and renew. In this paper, a magnetic particle grinding device
with permanent magnet alternating field was designed. The device uses the alternating magnetic field
generated by the permanent magnet alternating pole for magnetic particle grinding processing. Software
was used to simulate the permanent magnet alternating magnetic field and observe the change of magnetic
induction intensity in the grinding area. During the grinding experiment, SUS304 stainless steel plate was
used as workpiece, grinding time is 30 min, magnetic abrasive particle size is 80 mesh, the spindle speed
is 150 t/min, 200 r/min and 250 r/min. Surface morphology and roughness of the workpiece before and
after grinding were compared by using ultra depth microscope and stylus roughness measuring instrument.
By comparison, it can be concluded that surface morphology of SUS304 stainless steel plate is gradually
improved, nearly all the texture and pits were removed. Surface roughness is reduced from the original
0.329 pm to 0. 069 um, and the effect of finishing is achieved. Usage of permanent magnet alternating
magnetic field magnetic particle grinding device can speed up the renewal of magnetic particles, and
make the grinding track more complicated, thus improving the grinding effect and grinding efficiency.

Key words: magnetic particle grinding; permanent magnet alternating magnetic field; SUS304 stainless

steel ; surface roughness; grinding device; simulation; finishing o\
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