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Tab.2 Exact solution of eigenvalue for example 1

B k Ak
1 —1.2485e-340. 62498i
2 —1.4526e-241. 1561
3 —4.2558e-241. 5060i
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Tab. 3 FEigenvalues calculated using the method
proposed in this paper
B & AV (D A2 (D A (D
1 —1.251le-3+ —1.2511e-3+ —1.2485e-3+
0. 62492 0.62498i 0.62498i
9 —1.4583e-2+ —1.4583e-2+ —1.4528e-2+
1. 1547: 1.1561: 1.1561:
s —4.2499e-24  —4.2499e-24  —4.2557e-24+
1.5087: 1.5060: 1.5060:

KA ARSI R A AR AR £ (AL )
Tab.4 Relative errors of eigenvalues calculated

using the method proposed in this paper (unit: %)

RS k E® E® E®
1 9.3011e-3 4.0227e-4 1.5938e-5
2 1.2009e-1 4.9521e-3 5.2459e-4
3 1. 7750e-1 3.9691e-3 4.3149e-4

k5 FAARXFEITHENEAERE MAC
Tab.5 MAC values of eigenvectors calculated
using the method proposed in this paper

Bids k MAC (D MAC 2 MAC®
1 1. 00000 1. 0000 1. 0000
2 0.99999 1. 0000 1.0000
3 0.99998 1.0000 1. 0000
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Fig. 1 Three story frame with tilt dampers
fiE ) 5 ST 1 By~ 3 B JR T T H 5 A B 3 B
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6 ZRMERW S ANEESEAME (EAL:rad/s)
Tab. 6 First 5 undamped natural frequencies of

three story frame(unit:rad/s)

B k Wi, B k B,
1 67.842 4 265.76
2 262. 29 5 367.63
3 264. 97

k7 AMPAEBEMERB=Z BEHERW S MEEEH
T A
Tab. 7 Exact solution for the first 5 eigenvalues

of three story frame with tilt dampers

B & Ay B & Ay
1 —1.9442+67.828i 4 —1.6304e-31+265.76i
2 —1.7555e-3+262.29i 5 —10.904+367.57i
3 —2.0069e-3£264.97i

® 8 FARXTEITHEMWA 5 MR
Tab. 8 First 5 eigenvalues calculated using

the method proposed in this paper

KA k A7 (D A2 A0
—1.9436+ —1.9436+ —1.9442+
67.842; 67.828i 67.828i
) —1.7557e-3+  —1.7557e-3+  —1.7555e-3+
262. 29i 262. 29i 262.29:
3 —2.0107e-34  —2.0107e-3  —2.0069e-3+
’ 264.97i 264,974 264,974
—1.6360e-3+  —1.6360e-3+  —1.6303e-3+
265. 761 265. 767 265. 76i
. —10. 896+ —10. 896+ —10. 904+
v 367. 63 367. 57 367. 57
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Thermal-mechanical coupling damage behavior of material based

on peridynamics

SHAO Bin, JIANG Cui-xiang” , ZENG Jin-bao
(College of Science, Wuhan University of Science and Technology, Wuhan 430081, China)

Abstract:In order to study the damage behavior of materials under thermal loading, a two-parameter
bond-based peridynamics thermal-mechanical coupling model is proposed and the fracture criterion of the
bond is given in this paper. This model includes the relationship of the bond’s tangential deformation
with the temperature. Compared with the bond-based peridynamics thermal-mechanical coupling model,
the materials without a fixed Poisson’s ratio are considered in this model, so that this model can be
applied to study the effects of Poisson’s ratio on damage behavior of materials under thermal loading.
The damage behavior simulation of a ceramic plate under thermal shock loading is carried out, which
shows that the crack initiation and propagation patterns obtained by this model are in agreement with the
experimental results. Further researches on the influence of Poisson’s ratio on material damage behavior
show that,increasing Poisson’s ratio results in earlier initiation of cracks, growth of the crack spacing
and increase of the leading crack length,which indicates that the Poisson’s ratio significantly influences

the material damage behavior under thermal loading.

Key words: bond-based peridynamics;thermal-mechanical coupling;Poisson’s ratio;ceramic;crack
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Calculation of complex modes of non-proportionally damped systems
using real modes

WEI Xiang-tian, WU Bai-sheng”, ZHONG Hui-xiang
(School of Electro-Mechanical Engineering, Guangdong University of Technology,Guangzhou 510006, China)

Abstract: In this paper, a new method for calculating complex modes of non-proportionally damped
systems using real modes is proposed. First,an embedded parameter is introduced to directly connect the
undamped system with the damped system,and then the modal normalization condition is constructed.
The eigenvalues and eigenvectors of the non-proportionally damped system are expanded as the power
series of this parameter to obtain the governing equations of the expansion coefficients. The eigenvector
expansion coefficients can be determined by solving systems of equations with the same symmetric real-
coefficient matrix by Nelson’s method for each eigenpair. The proposed approach involves only the
modes of interest, no modal truncation, but no generalized inversion, and no matrix expansion. Two

numerical examples are given to illustrate the effectiveness of the proposed method.

Key words: non-proportional damping; complex mode; perturbation expansion; mode normalization;

Nelson’s method



