108 BB E I T B @ o v H Vol.51, No.11
2023 4F 11 J ENGINEERING PLASTICS APPLICATION Nov. 2023

doi:10.3969/j.issn.1001-3539.2023.11.018

BRARNLEL R E SMRIHEL TR 15 %R

Tk, Bk, INHIR, X B3R
GE BT R WS R TR RS 266520)

FEE: AR BAXE BT E S A ECDCM) 8 Ik 2 b5 71 S A, x4 & f &4 0°Fw 45°89 ECDCM X A+
AT LA = S S, AT AASMHE LR, £ LS-DYNA ¥ 2 5 7 ECDCM 3k & A [T 5 A7 42
A K ARG b RBAT AR IR T A R LA A 6918 MM 8 3d 206 A5 A 45 R M £ 947 T ECDCM 3 &1t
oy SR A DR 4N A RS k5 A BT R T R R 44 A 53T ECDCM 4 d b gk Ao & s AR 69 %, EAF L T 1
B33 ECDCM % W BRI AL B 69 % vf . 42 R &I, ECDCM M A 3E bk A S35 M £ 2 R R T B4 i 30 8 1 o
FFHOARORET AT B, S EAMA EWL A FHAE R A T A 0° 2 45950 B A KA 4R B A L6938 X ,ECDCM #4
FHAE KA AR B F, A 0°~45OL B A, BLA SRR A S SRR A AR R R 2 T A R AL
TR AR R A R R AT A TR B 6 e NAL ST I A A R i 4 A LT W3R AR LA E i
EELE T, 5 B2 0~0.3 mmiE B ATLRERER K &5 E WEEEH—F R,

KEER: AKX B A oMAt E & B A F AR

RESHES: TB332  XEFRIREE: A XEHS:1001-3539(2023)11-0108-07

Nonlinear Statics Properties of Embedded Co-cured Damping Composites Material

Luo Hao, Liang Sen, Sun Ruijun, Liu Zhaoyang
(School of Mechanical and Automotive Engineering, Qingdao University of Technology,Qingdao 266520, China)
Abstract : In order to study the nonlinear static properties of embedded Co-curing damping composite material (ECDCM),

tensile experiments and three-point bending experiments were performed on ECDCM specimens with lay-up angles of 0° and 45°.
Based on the continuous damage theory of composite materials,an ECDCM nonlinear finite element analysis model is established in
LS-DYNA, and the simulation results are compared with the experimental results, which verifies the applicability of the finite
element model. Through experimental and simulation results, the mechanism of nonlinear static properties of ECDCM is briefly
analyzed. The effects of different ply angles on the tensile properties and flexural properties of ECDCM were studied by finite
element method, and the influence of damping layer thickness on the bending modulus of ECDCM was studied. The results show
that the nonlinear mechanical properties of ECDCM materials mainly come from the continuous shear damage of the matrix caused
by the shear stress component during tension, resulting in changes in the macroscopic mechanical properties of the material. In the
range of 0° to 45°, the nonlinear characteristics of ECDCM materials become more and more pronounced with the increase of ply
angle, and in the range of 0° to 45°, the tensile modulus and bending modulus decrease with the increase of ply angle, and the tensile
strength and bending strength also show a downward trend with the increase of ply angle. The addition of the damping layer makes
the composite material divided into upper and lower parts, so that the bending modulus of the material decreases. And an increase in
the thickness of the damping layer in the range of 0 mm to 0.3 mm leads to a further decrease in the bending modulus.
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