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Simulation and Optimization on CNC Band Saw Based on
Static and Dynamic Characteristics

FANG Chuanchuan

(College of Mechanical Engineering,Zhejiang University of Technology , Hangzhou 310014 , China)

Abstract; In view of the large vibration problem of the sawing machine when it is sawing materials, the dynamic and
static characteristics were studied and analyzed. Based on the analysis of the force balance of the sawing frame parts, the
double-column layout was considered as the most reasonable arrangement for the band sawing machine. The modal and
harmonic response of the band sawing machine was analyzed by finite element analysis software to figure out the main
vibration mode of the band sawing machine and the responsive results which are caused by the incentive function.
Accordingly, the optimal design of the band saw was carried out. The results show that the layout of the single-column
structure of the band saw should be redesigned as a double-column type. The first frequency of the band sawing machine
is relatively low and it should be optimized again. The optimized band sawing performance is better than the improved
front band sawing machine. As this method can be used to most of the band sawing machine to improve its anti-vibration
performance and finally achieve the purpose of improving its sawing efficiency and accuracy. Therefore, the project has
relatively high application value in engineering.
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Loading diagram of supported system
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Figure 2 Cloud diagram of results
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Figure 3 Loading diagram of sawed system
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Figure 4 Layout diagram of whole machine
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Figure 5 Loading diagram of sawed system
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Figure 6  Picture of improved machine
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Table 1 Basic parameters of material
PR R PRI E/GPa i p/kg e m T JARAL
HT200 148 7 200 0.310
40Cr 219 7 830 0.300
Q235B 212 7 860 0.288
ZCuAll0Fe3 119 7750 0.330
45 209 7 890 0.270
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Figure 7 Cloud diagram of whole machine
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Table 2 Natural frequency of six order

T E Wi/ He
Fe/mm 1 gy 2 B 3 B 4 5 B 6 Bir
0 15.314 23.855 36.089 39.724 46.423 59.264
180 15.504 28.913 35.449 39.562 45.772 66.807
360 11.596  13.310 20.360 39.852 40.540 51.616
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Figure 9 Loading diagram of supported module
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Figure 11  Pictures of improved mode sketch
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