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A Behavior of the Crack Propagation between Holes or Another Materials on the Panel

Moon-Sik Han*, Jae-Ung Cho"

j| Abstract |ﬁ

This study investigates the behavior of fatigue crack propagating between holes or holes filled with another materials.
When holes or the holes bonded with another materials exist near center crack symmetrically, crack propagation rate
is influenced by the bonding force of brazing part and the elastic modulus ratio of another material to matrix. It is
experimentally and analytically confirmed that the center crack stops when its tip reaches near the center line of the
holes and a small crack is initiated from the boundaries of holes or the holes filled with another materials and it
propagates to final fracture. The mechanical behaviors of center crack near another materials are also investigated.

Key Words : Hole(7-7), Another material(©]Z4)| ), Center crack(Z-¢}=.&}), Crack propagation rate(= 2] 2 1}<:5), Bonding
force(ZZ3}2]), Elastic modulus ratio( £H4] A|<=H])
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Table 1 Chemical composition

Materials Components(Wt%o)
C Si Mn P S w Cr
Steel
0.035 | 0.005 | 031 [ 0.006 | 0.007 | 0.47 | 0.012
Cu Zn Fe Pb Ni
Brass
68.19 31.45 0.141 0.01 0.072
Ag Cu Zn Sn PbFe
BAG-7
55-57 21~23 15~19 | 4.5~55 Rest
Table 2 Results of tensile test
Specimens Steel | Brass Steel+ | Steel+ | Brasst
Items Brass Steel Brass
Yield strength
490 | 152
(MPa)
Ultimate strength
647 | 340
(MPa)
Modulus of
1
elasticity(GPa) 86 o7
Poisson’s ratio 031 | 038
Bonding force
184
(MPa) 78 8 254
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Fig. 1 Fatigue test specimen(center cracked panel

without holes)
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Fig. 2 Fatigue test specimen(center cracked panel with
holes or holes filled by brazing)

Table 3 Conditions of fatigue test

Materials Steel Brass
Intents
Mean load(N) 14,700 11,760
Amplitude(N) 7,840 5,880
Cycle rate(Hz) 20 20
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Fig. 3 Crack growth curves for steel center cracked
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Fig. 4 Crack growth curves for brass center cracked
panels
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Fig. 5 Stress intensity factor range vs. crack growth
rate for steel center cracked panel without holes
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Table 4 Calculated K; value by total energy method for
center cracked panel(fatigue)

Calculated K, value Error

# Ky value by lsaida (%)
39 2.15712 2.16994 -0.5913
49 2.50618 2.44280 2.5944
6 2.76979 2.72096 1.7936
7 3.01840 296149 1.9206
8 3.20447 3.19511 0.2923
9 3.43836 3.42522 0.3833
10 3.62287 3.65440 -0.8632
111 3.93387 3.90795 0.6630
12 4.03362 4.11801 -2.0498
13.16 4.23596 4.39413 -3.5996
14.32 4.83671 4.36799 3.3924

(Unit : a=mm, K;=MPa-m'?)
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Fig. 7 Finite element model for numerical analysis and
boundary condition(center cracked panel)
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Fig. 10 Fractured specimen of steel center cracked
panel with holes
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