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Fig.1 Diagram of the displacement kernel

function curve
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Fig.2 Diagram of the wave front edge
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Fig.3 The first kind of element subdivision method
(2)Y e,At < d < ¢, At B, 4043 )7 B &l 4
JIE 73S - AH PR 30 )y i ¥ 2 B ST A T A8 0 5
BT 5 BRI AR 28 (IR [ SIS A 26 B ) - TG e
WAL T HITHY f R R B BRI A, B LT
A BREAT BT 23 - DK 3 B 45 BT i
FR 52 i, ARG 52 R B R o ) — A TR A



%13 AR A — Tl 5 IR ) 25 AR OC Y 7 S BT A 20 1 9

PG HR (A2 i 1 SE 28 U8 BT R ) s @ I8 L p
o3 0 5 T B i A A A E 1 AR B E RS
BRI 1958 1L, B % 58w FE 5 DU I B Al
A R s AR 72T A B U 3 TE Bk BR 7y BT
A Al 73 K1 o3 3 A DU I B R 245 B B 2y
BREGRANIE 4 TSR, R OC R A A
=LA ILIE B, bk HU7E A U = A
B 2R AT e AR 0 B AT Al 2 Bk Xk UG SR A
AL AT S AR B TE I AR

\. ! : i \
\ | \ : |
p /7_' b
() WREMAR (b) W ALEL L (OF J=Ci:- 5T

4 F2HMBATASFN

Fig.4 The second kind of element subdivision method
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Fig.5 The third kind of element subdivision method
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Fig. 6 Diagram of the model and load curve of the
cantilever beam
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Tab.1 The displacement of the free end of the cantilever
beam with time when Atz =0.003 56 s

N - . ARR DR 22
WfE)/s  FEBTIE/m  BOGHTT/m BGHS/m N
0.003 56 0.007 305 0.008 911 0.006 834 15.5
0.007 12 0.014 877 0.017 395 0.015 632 11.8
0.010 68 0.022 481 0.024 572 0.021 925 6.8
0.014 24 0.030 064 0.032 206 0.029 399 4.9
0.017 80 0.037 655 0.039 362 0.036 280 0.8
0.021 36 0.045 249 0.048 588 0.045 040 6.9
0.024 92 0.052 833 0.056 138 0.052 286 5.2
0.028 48 0.060 429 0.063 772 0.059 771 4.4
0.032 04 0.068 016 0.072 147 0.067 797 5.7
0.035 60 0.075 605 0.080 152 0.075 352 5.6




10 2019 4
0.10
Ar=0.003 56 s
—a—exact
0.08 | _o traditional
—+—improved /
0.06 . %:
2 e
0.04 +
& e
0.02 + A~
A
0.00
0.02 , \ . 0.000 01 0.000 g%r_‘(l).OOO 05 0.000 07
- 0.00 0.01 0.02 0.03 0.04 h [1]/s
e [ /s (a) JLATARAY (b) B 2k

7 At=0.003 56 s Bt 25 it AT S5 45 SR A9 R LL i 2%
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Fig.9 The geometric model and load curve of

a plate with a hole
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Fig.10 The displacement nephogram of the plate

with a hole when £ =2.5 x10° s
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An Singular Element Subdivision Method Related to Time-Step Length

LI Yuan'?, ZHANG Jianming’, ZHONG Yudong’, QIAN Hongtao’

(1. College of Computer and Information Engineering, Henan Normal University, Xinxiang 453007, China; 2. College of Me-
chanical and Vehicle Engineering, Hunan University, Changsha 410082, China; 3. Department of Mechanical Engineering,
Henan Institute of Technology, Xinxiang 453003, China)

Abstract; The singular integral was one of the difficult problems for the Boundary Element Method to solve the
physical problems. Its precision had great influence on the accuracy of the calculation result. Element subdivi-
sion was the key to solve the singular integral. Aiming at the problem of dynamic analysis. An element subdi-
vision method related to time-step length was proposed. Compared with the traditional method, this method not
only considered the position of the source point in the cell, but also the position of the wave front, which could
reflect the segmentation characteristic of the kernel function. Therefore it could more accurately simulate the
impact of longitudinal wave and shear wave on the integral of the element. In this paper, the accuracy of the
method and its effect on the calculation accuracy were verified by two examples. The results showed that the
error was 15. 5% less than that of the traditional method for the first analysis step with singularity.

Key words: time-domain boundary element method; elastodynamic; singular integral; element subdivision;

wave front



