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Structural Design and Research of Sawing and Planing Machine for Processing Trapezoidal

Plate from Small Diameter Wood

MA Yan, WANG Gang,SONG Wen-long" ., YANG Chun-mei,QU Wen,JIANG Ting, MIAO Qian
(Forestry and Woodworking Machinery Engineering Technology Center  Northeast Forestry University  Harbin 150040, Heilongjiang , China)

Abstract: Aiming at solving the problems of low precision,low efficiency and low yield of wood processing
machines available in the market when they are used to process small diameter lumber,a new machine-de-
signing method was discussed to improve the yield, machining efficiency and precision during processing
trapezoidal plate from small diameter lumber,from which the new processing technology was formulated.
The overall structure of the machine was designed based on process analysis. The machine could accomplish
sawing,rough and fine planing for processing trapezoidal plate from small diameter lumber. Based on the a-
nalysis of the machining principle of the sawing and planing components of its core components,the struc-
tures of the sawing and planing components were designed. By introducing the three-dimensional model of
SolidWorks of sawing spindle and using ANSYS to carry out static analysis of its sawing spindle, the
stress,strain and deformation nephograms of sawing spindle were obtained. The maximum stress value was
7. 435 MPa, the maximum strain value was 0. 042 316 mm/m and the maximum deformation was
0.002 178 8 mm. Therefore, the strength, stiffness and deformation of sawing spindle were within the al-
lowable range. The simulation verified the rationality of the design of saw cutting spindle.

Key words: small diameter wood; sawing; planing; structure design
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Fig. 1 Small path wood core-pulling saw drawing
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Table 1 Measured diameter grade parameters and yield differences of 10 small diameter lumber

oy VEANKEG mm DEAKK S mm i g sy RO BT

W Tmn Ak omE Fohke  mEE  kmmg KE Mﬁ;/ %ff// /%
1 160 170 240 280 0.941 0.851 4 000 73.5 87 13.5
2 170 170 200 210 1. 000 0.952 4020 85.4 87.03 1.63
3 190 200 260 280 0. 950 0. 929 4070 78.67 88. 44 9.77
4 170 190 200 210 0. 895 0.952 3 000 85.21 87.06 1. 85
5 170 180 220 250 0. 944 0. 880 5 200 80. 51 86. 67 6.16
6 160 180 190 190 0. 889 1. 000 2 840 84.57 86. 29 1.72
7 180 180 230 240 1. 000 0. 958 4 950 81. 46 87. 31 5.85
8 190 200 250 260 0. 950 0.962 4970 80. 45 88. 18 7.73
9 190 200 240 250 0. 950 0. 960 6 000 82.33 87.91 5.58
10 200 220 270 300 0.909 0. 900 2 050 79.57 88.93 8. 96
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Fig. 2 Comparison between existing sawing mechanism and new sawing mechanism
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Fig. 3 Process of producing trapezoidal plates from small-diameter lumber
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Fig. 4 Overall structure of small-diameter lumber sawing planer
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Fig. 5 Optimal sawing path diagram
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Fig. 6 Force analysis diagram during longitudinal sawing
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Fig. 7 Saw cutting assembly
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Fig. 8 Saw cutting shafting internal coupling mode
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Fig. 9 Schematic diagram of plane cutter reverse milling
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Fig. 10  Planing cutting force analysis
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Fig. 12 Force analysis diagram of sawing spindle
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Fig. 13 Finite element three-dimensional model of sawing spindle
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