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Interaction between offset parallel cracks and combination conditions
WANG Wei-wei, ZHAO Jian-ping

{ College of Mechanical and Power Engineering, Nanjing University of Technology, Nanjing 210009, China)

Abstract ;: The interaction between cracks could produce either an enhancement or a shielding effect on
the stress field depending on positions and directions. By using the finite element software FRANC2D
(Fracture Analysis Code 2D), a plate specimen with two cracks of different geometric dimensions under
cycling load was used as a model, the stress intensity factors and stress contours were calculated under
offset parallel crack condition and the superposed rule of the stress of cracks field was also presented. The
influence of different level interval ratio (s/a,) and vertical separation ratio (h/a,), crack length ratio
(ay,/a,) on stress intensity factors and the interaction of two cracks were discussed. Results indicated
that the crack tip suffered the most conspicuous shielding effect at s/a, = - 1.4, and k/a, influence on
stress intensity factors showed three different changing laws and the biggest interaction between cracks
happened at two same ones. Based on these rules, the availability was verified with adjacent non-coplanar
through thickness cracks in safety assessment for in-service pressure vessels containing defects.
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Fig.2 Variations in stress intensity factor magnification
coefficients with level interval ratios
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Fig.4 Stress contour of two offset parallel cracks

2.2 EHEERMBRUBEERANTRE

5 HHGBEEBEW h/a, X5 758 ERF
R REOE 7R (b i 2%,

B S AT Y 2 ZPGHKFREEL s/a, K
F O Bf, PEE NG EHBBEL h/a, B3N, B 758
BEHEFRKARPCHEKER/DRAE#AZTRIX,
B 138 B B F K 2R 3k B B KAE B B9 B/, BB
EF s/a, BN/, HREUA MW A %R Z T
WREEH L KTRESMU B i FEE s/a, KB/,
IO 158 BE B F K R BOA B B KB B 9 h/a, /1
RO BRI A MEBEE h/o, K KB/, BA
BF BB BT HEATRLIX ;Y 2 FBRLARE
BB, WL A SRR 58 E E F Bk R
F h/a, IR AR, BARE L BRI F#
0. EHEE L h/a, /N, THB R T, A&
h/a, 138K, FHBE B 5. Hh/a, R KB, BRER
GUKF-EIBEH s/a, B/, 2 RO T AN H R



30 BRI XK % %2 8% (BAHRER

ERIE

s, AT BRI

1.16¢
L2}

1.08
b

1.04
1.00}
0.96 -
0 05 1.0 1.5 2.0 25 3.0 3.5 40
a,
(a) >0
o
13, AL
12} E" ﬂ g >
LIt tevee
10} 4
=09¢ = u =-0.6 (4)
08}, ~s/a=-1.0(4)
0.7} —s/a,=-2.0(A, B)
——s/a.=-0.6 (B)
06¢ ~/a'=-1.0 (B)
05 10 15 20 25 30 35 40
Wa,
(b) s<0

BS HNBERFRAZYERNUEHGELNTL
Fig.5 Variations in stress intensity factor magnification
coefficients with vertical separation ratios
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Fig.6 Variations in stress intensity factors magnification
coefficients with crack length ratios
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Table 1 Comparison of stress intensity factor

magnification coeifficients
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