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4 —0.4770+1:0. 0360 —0.4770—10. 0360 0.1326 0. 4467 0.9247
8 —0.4848+1:0.0402 —0.4848—10. 0402 0.0283 0. 4847 0. 6254
10 —0.4862-+1:0.0409 —0.4862—10. 0409 0.0140 0.4717 0.5765
12 —0.4867-+i0.0411 —0.4867—1i0.0411 0.0099 0.4639 0.5703
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Ref. [21] —0.4871+1:0.0412 —0.4871—10.0412
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Tab. 2 Stress singularity index of plane V-notch when the elastic modulus changes in

the form of exponential function

E/E
Y Orders 1 10 50
Ref. [21] Present Ref. [21] Present Ref. [21] Present

3 Al —0.469 —0.469 —0.433 —0.433 —0. 366 —0. 366
280 A2 —0.156 —0.156 —0.155 —0.155 —0.157 —0.157

3 A1 —0.487 —0. 487 —0. 445 —0. 445 —0. 347 —0. 348
300 A2 —0. 269 —0.268 —0.269 —0.269 —0.294 —0.294

. A1 —0.496 —0.496 —0.436 —0.436 —0.366+i0.072 —0.366+1i0.072
320 Az —0. 361 —0. 361 —0.376 —0.376 —0.366—1:0.072 —0.366—10.072

A A1 —0.499 —0.499 —0.444+1:0.049 —0.444+1i0.049 —0.402+1:0.090 —0.402+10.090
310 Az —0.437 —0.437 —0.444—10. 049 —0.444—10. 049 —0.402—1:0.090 —0.402—10.090

N A1 —0.500 —0.499 —0.474+1i0.058 —0.473+1i0.058 —0.429+1i0.096 —0.429+1i0.096
360 A2 —0. 500 —0.499 —0.474—10.058 —0.473—10.058 —0.429—10.096 —0.429—10.096
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Stress singularity analysis of plane V-notch in angular non-uniform materials

WANG Jing-ping', JIANG Wei?, LI Jun-ping®, PAN Jia-yu?, SHANG Yue®’, GE Ren-yu*?
(1. Automotive New Technology Anhui Engineering and Technology Research Center,
Anhui Polytechnic University, Wuhu 241000, Chinaj;
2. College of Architectural Engineering, Anhui Polytechnic University, Wuhu 241000, China;
3. School of Electrical Engineering, Anhui Polytechnic University, Wuhu 241000, China)

Abstract; This paper presents an effective method to determine the stress singularity index at the tip of
plane V-notch in angular non-uniform materials. Firstly, the series asymptotic expansion of the
displacement field at the tip of the V-notch is introduced into the basic equations of elasticity,and the
nonlinear variable coefficient differential equations with displacement as the characteristic functions are
established. Then the differential quadrature method (DQM) is used to solve the differential equations,
and the multi-order stress singularity index and its corresponding characteristic function can be obtained.
This method has the advantages of a simple formula,convenient programming, less calculation and high
precision, It can deal with the V-shaped notch with any opening angle and any material combination.

Typical examples verify the effectiveness and accuracy of the differential quadrature method.

Key words: V-shaped notch; Angular inhomogeneous material, stress singularity, differential quadrature

method
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