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Fig. 1-1 A schematic fatigue crack propagation curve.
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Fig. 1-2 (a) The fatigue crack propagation models proposed by
Laird [33].
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Fig. 1-2(b) The fatigue crack propagation models proposed by
Tomkins [34].
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Fig. 1-3(a) The fatigue crack propagation models proposed by
Neumann [37].

Fig. 1-3(b) The fatigue crack propagation models proposed by
Pelloux [38].
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Table 2-1 Chemical composition of the titanium (mass%)

Fe 07 No C H, Ti
0.072 0.232 0.006 0.005 0.0004 | balance
Table 2-2 Mechanical properties of the titanium
Cp o (kgf/mm?) og (kgf/mm?) Elongation (%)

45.8

58.3

27.0
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Fig. 2-2 Dimensions of the CT specimens for the crack propagation tests.
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Fig. 2-13 Relationship between the amplitude of polarization current and
the potential (a), and phase difference between the current and
strain (b) under +30MPa of tension-compression loading.
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Fig. 2-20 A schematic drawing of the fresh surface area
produced by the plastic deformation.
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Fig. 3-3 Crack propagation rate as a function of stress intensity factor
range (a) and the relation between fresh surface area and the
crack propagation rate at R=0.1.
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Fig. 3-4 Crack propagation rate as a function of stress intensity factor
range (a) and the relation between fresh surface area and the
crack propagation rate at R=0.3.
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R=0.5
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Fig. 3-5 Crack propagation rate as a function of stress intensity factor
range (a) and the relation between fresh surface area and the
crack propagation rate at R=0.5.
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R=0.6
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Fig. 3-6 Crack propagation rate as a function of stress intensity factor
range (a) and the relation between fresh surface area and the
crack propagation rate at R=0.6.
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Fig. 3-7 Crack propagation rate as a function of stress intensity factor
range (a) and the relation between fresh surface area and the
crack propagation rate at R=0.7.
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Fig. 3-8 Crack propagation rate as a function of stress intensity factor
range (a) and the relation between fresh surface area and the
crack propagation rate at R=0.8.
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(a)

Crack propagation direction 10pm

Fig. 3-9 Fracture surfaces showing striation formation in the Paris
regime at da/dN=6x10""m/cycle, R=0.3 (a) and R=0.7 (b).
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Table 3-1 Comparison of the crack propagation rates at the transition
between the Paris regime and the fast growth regime, and
at changing the slope in the relation between fresh surface
area and the crack propagation rate.

Crack propagation rate at Crack propagation rate at
Load rati the transition between the | changing the slope in Fig.
oad ratio Paris regime and the fast 3-3(b) ~ Fig. 8(b)
growth regime (m/cycle) (m/cycle)
0.1 2.0x10°° 4.0x10°
0.3 3.0x10°° 3.0x10°°
0.5 2.0x10°° 3.0x107°
0.6 1.0x107® 1.0x107®
0.7 7.0x1077 4.0x107
0.8 2.0x1077 1.0x1077
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(b)

Fig. 3-10 Schematic drawings of crack tip. Slips occur only at the
tip (a) and a number of slips occur around the tip (b).
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Fig. 4-1 Optical micrograph showing the structure of o+f3 titanium alloy.
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. _Rolling direction .

5000m

Fig. 4-2 Optical micrograph showing the structure of f3 titanium alloy.
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Crack propagation direction 2pm

Fig. 4-19 Fracture surface of o titanium in the Paris regime
at da/dN=6x10""m/cycle.

Crack propagation direction 10pum

Fig. 4-20 Fracture surface of [ titanium in the Paris regime
at da/dN=4x10""m/cycle.

-112-



100pum

.

irection

ion d

.

Crack propagat

anium.

it

ion of fractured surface on o+f ¢

| sect

Fig. 4-21 A longitudina

-113-



Table 4-1 C and m values of the Paris law, da/dN = C(AK)m

log C m
o Ti -10.7 3.5
o+ Ti -10.3 3.2
B Ti -10.3 3.0
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Fig. 4-23 Schematic drawings of the crack tip, showing the effect of slip
behavior on the fresh surface area produced at the crack tip.
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Fig. 5-2 The crack propagation rate as a function of stress intensity
factor range in the fast growth regime and in the Paris regime.
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e <

Crack propagation direction 10pum

Fig. 5-5 A view of fracture surface in the fast growth regime.
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Fig. 5-6 Schematic drawings of the crack tip, showing the effect of slip
behavior on the fresh surface area produced at the crack tip
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Fig. 5-7 Schematic profile of the stretched zone of the fracture
toughness test [7].
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