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(1) Problem statement
G.E.

Viu(z,y) =0 V(z,y) €D,

B.C. as shown in the figure.
(2) Solve u(z,y) for case (a) by the dual BEM.
(3) Solve u(z,y) for case (b) and (c) by the UV and by the LM method,
(4) Discuss the results due to the change of ¢ and compare with the dual BEM.
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(1) Problem statement:
G.E. *¥(r,y)=2 V(z,y) € D,

B.C. U(z,y) =0 V(z,y) € 9D.
(2) By a change of variables, the problem becomes
G.E. *U*(z,y)=0 V(z,y) € D,

B.C. U*(z,y) = (#* +y?)/2  V(z,y) € dD,

where U = U* — (2% +y?)/2
(3) Solve ¥* by the dual BEM.
4) Solve the stress functions ¥ from W*.
) Determine the torsion by

M, = //(am-yz — YTy )dzdy,
A

where Ty = —aG2Y

_ 0T
50 sz—aGay

G: shear modulus, « : the twist angle per unit length.
(6) Vary the crack length a, and construct the curve of M, versus a(0 < a < 2).
7) Vary the crack angle #, and construct the curve of M, versus §(—45° ~ 45°).
) Compare the results with the following analytical solutions for ¥ and 7"

2 oo r\(2n+1)/2 _ (r\2
U(r, ¢) = 32 > () (&) sm(Z” + 1)¢>, T = 0.878Ga’6.
T = (2n+ 1)[16 — (2n + 1)?] 2

The torsional rigidity C' (= Gma*/2 for circle) is

512 & 1 -
C = Gat{222 — -} =0.878Ga*
o §(2n+1)2(2n+5)[16—(2n+1)2] > o

(9) Show the BEM mesh, stress distribution and deformed shape.
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edge crack crack propagation

(1) Find the stress intensity factor(K;) for the edge crack problem by the dual

BEM.

(2) Predict the path of crack propagation under fatigue loading.
(3) Please show

i) BEM mesh.
ii) Constraint (boundary condition).

iii) Deformed plot.

v) Max and min principal stress plot on undeformed geometry.

(
(
(
(iv) Some interior points.
(
(vi) Max and min principal stress plot on deformed geometry.
(

vii) The path of crack propagation.
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Easy manual of BEASY-CRACK

(1) ¥efF5i ARE, 41 EXPL.
(2) $4{T BEGEN.EXE, i[5 M2k (1444 B 78 A,
(3) 1T BEPLT.EXE, AJ15&VE S #& & (HPMSHI.PLT) KA B B (HPMSH2.PLT),
(4) $14F CRACKERA.EXE, 853 Hfs S kH (1 B 78 A),
(5) /T BEPLT.EXE, A58 Ji [ (HPMSH3.PLT), i 174315 [ 247 A 8t
T (HPMSHA.PLT) F13 i 1744 B 2 4E 8 (2 B (HPMSH5.PLT),
(6) 1T CPATH.EXE, 1]15 ZL4& Bl £ .50 [ (CPATH.PLT) °



