F41% %54 A0 X F F R (8 K H P RKR) Vol.41,No.5
2020% 5 A Journal of Northeastern University ( Natural Science) May 2020

doi: 10. 12068/j. issn. 1005 —3026.2020.05.011

R 22 10 T R BY S8 A B Bh 77 =2 4 1 R i

A, AT, TR, HKR%
(ARIAEK: MU TR S A ahfba=Be, 127 M 110819)

1 . ESIEZI T A (fused filament fabrication, FFF) {5 5L AHZE & WF9T T 2B M R &M T
FEF AR A4 A8 45 P AR shim R, 1526, £ % FRF A A9 432 0 IE 2845 ) SR AR5, T IR e 20 vk
PEATEIS AL, SRS BT Ritz PRI FRF AR 1 G RE M, TR R AR 20 7 R A 0 I 98 A AR 3 — A
MRS . B, LASRFLER (PLA ) FFF AR R 5], SC0u o7 1 e 1A etk Fn sl s e iy, DL 43 #r 3o ik 3 152 7
Y IEBA M. 25 3SR AR SCHEENT Y FFF AR SIS BT | REASMERA TIOR8 G 51 0 3 45 i R 25 21, 38
EEATIE T

X B W BT BA R IRSIN  E A2 2 I SR BT

FESES. TB122 XEARERD . A XEHS: 1005 -3026(2020)05 - 0673 - 06

Dynamic Characteristics and Responses of Fused Filament
Fabrication Thin Plates

JIANG Shi-jie, SUN Ming-yu, DONG Tian-kuo, CHEN Pi-feng
(School of Mechanical Engineering & Automation, Northeastern University, Shenyang 110819, China.
Corresponding author; SUN Ming-yu, E-mail;1870183@ stu. neu. edu. cn)

Abstract: The inherent characteristics and vibration responses of thin plates by FFF ( fused
filament fabrication) under cantilever boundary conditions were studied by combining FFF theory
with experiments. Firstly, considering the property of lamination and orthogonal anisotropy, the
fused filament fabricated thin plate( fused plate) was theoretically modeled based on the orthogonal
polynomial method. Then, the dynamic characteristics of the fused plate were worked out by Ritz
method, and the vibration response of any point in the fused plate was analyzed by using the
frequency domain vibration equation. Finally, Poly lactic acid ( PLA) thin plate was studied
experimentally to determine its measured dynamic characteristics and vibration responses . It was
found through the comparison that the developed theoretical model of the fused plate based on
orthogonal polynomial method was capable to give accurate predictions on the dynamic
characteristics and vibration response, thus validating the feasibility of the model.
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Fig. 1 The theoretical model of FFF thin plate
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