Fa3E HI1TH o T
2022 4 9 A PACKAGING ENGINEERING - 165 -

AR E R X EZBH TR

FE, XK, RiF, HEE
(AAEMolk K2:, BR/RE 150040 )

WE: B8 40 RAMMAEREETFZWE A e oL, &t —F LR & AR 3 69 45 4 b El AL
WA, TR P AR B ARG LM, AR LR ) o xR IS MU R AR A e AR AT IR R
M, AR BN B R REER, Fk £ SolidWorks & 542 8 45 WM R H P #rpuHy, 81 Adams
15 e -F B AL AT 2R . £ Ansys 3R, ATAZEAEHOS BB -F AL BAT R RS, KAF
ERRXEPAARTRERME, REEXITTREAEAIMA 9%, &R Adams 15 A KA 42 Z 45 F|
R BELRMAMKIAA 7.564 2 N, FH#FH 96.65%. Ansys AMBAHSNEH, EAEHHRREIR
N HKAL A 70.645 MPa, &/ T Q235 A & A4 210 MPa, £ %3t 69 A4 M0 21 MU o o9 4
H 4%, ZFHAM TG, RRAERE AR, RS RER A oRHLREZR, T mEM
WA R E R

KW ARAE; wAREAANM,; ELRE S, RERE

hESES: THI22 X#EERIEG: A XEHS: 1001-3563(2022)17-0165-09

DOI: 10.19554/j.cnki.1001-3563.2022.17.021

Design and Simulation of Bamboo Cutting Manipulator and Parts
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(Northeast Forestry University, Harbin 150040, China)

ABSTRACT: In view of the need to cut bamboo in the manufacture of bamboo wood-based panel for packaging, the work
aims to design a bamboo cutting manipulator driven by brushless motor and a balance mechanism of reciprocating
to balance the reciprocating inertia force. The strength of the core mechanism parts and inner shell of the reciprocating
saw were checked to ensure that the weak links of the parts meet the strength requirements. The reciprocating saw mech-
anism and its balance mechanism were established in Solidworks, and the balance effect of the balance mechanism was
verified through Adams simulation. In Ansys software, finite element analysis was performed on the core parts of the re-
ciprocating saw and its balance mechanism, and the maximum principal stress was obtained for strength check. Finally,
the main material cutting manipulator was designed and completed. Adams simulation showed that the maximum remain-
ing reciprocating inertial force of the reciprocating saw was 7.564 2 N, and the balance ratio was 96.65%. Ansys finite
element analysis showed that the maximum value of the maximum principal stress of each part was 70.645 MPa, which
was far less than 210 MPa, the allowable stress value of Q235. The reciprocating saw in the bamboo cutting robot arm
designed in this article has a small residual reciprocating inertia force after being balanced by the balance mechanism. Its
core mechanism parts and inner housing meet the strength requirements, and the design of main material cutting manipu-
lator meets the requirements.
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Fig.4 Curves of crankshaft inertia force and torque
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