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Table 4.1: Chemical composition(wt%)

Al Ti C Si Mn Vv
33.4 Bal.  0.008 0.01 0.01 <0.01
Fe Ni Cu Nb Cr [O]
0.04 0.0 <0.01 <0.01 <0.01 0.029
Nl [H]
0.002 0.0006
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Table 4.2: Condition of fracture experiment(wt%)

Test piece DEN CT
Fracture mode | Creep | Creep fatigue | Creep | Creep
Temp(°C) 850 850 800 850
Stress(Mpa) | 87.75 87.75 87.75 | 87.75
Frequency - 0.05 - -
Wave form - A - -

 63.5

A 4

#
—i
@3 68 notch
v
T 14
6. 9915 5\5 996
r notch
otch part
0p=0.05
Fig 4.1: Test piece of DEN Fig 4.2: Test piece of CT

Fig 4.3: Appearance of test piece of DEN Fig 4.4: Appearance of test piece of DEN

(Creep) (Creep fatigue)
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Fig 4.5: Appearance of test piece of CT Fig 4.6: Appearance of test piece of CT
(800°C) (850°C)
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Fig 4.7: Creep fracture surface of test piece Fig 4.8: Creep fatigue fracture surface of

of DEN test piece of DEN
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Fig 4.9: Creep fracture surface of test piece Fig 4.10: Creep fatigue fracture surface of

of CT (800°C) test piece of CT (850°C)
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T T Stress T Stress

l Stress l Stress l Stress

Fig 4.11: Fracture model of Fig 4.12: Fracture model of Fig 4.13: Fracture model of

TiAl transgranular fracture TiAl intergranular fracture TiAl intergranular fracture
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Fig 4.14: Photo of Elionix SEM device Fig 4.15: Photo of SEM probe

Table 4.3: Property of SEM
Magnification 2500 3.0x10°

Resolusion of Z direction 1 nm

Resolusion of XY direction 4.5 nm
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THEIST. 15.akKV lal t.8Kx + apazo4 THBISTF 15.8KU 1H laky + oaeZzedqd

Fig 4.18: TiAl fracture surface(Creep x Fig 4.19: TiAl fracture surface(Creep X
1000) 10000)

25% A ABa2a4 8387 15.8KU 188K faaxy + aBaz2a4

Fig 4.20: TiAl fracture surface(Creep x Fig 4.21: TiAl fracture surface(Creep x
25) 100)
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Fig 4.22: TiAl fracture surface(Creep x Fig 4.23: TiAl fracture surface(Creep X
1000) 10000)
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Fig 4.24: TiAl fracture surface(Creep fa- Fig 4.25: TiAl fracture surface(Creep fa-
tigue x 300) tigue x 1000)

TUBZIS2 13.8K0 1H 18K®" + B@aazed

Fig 4.26: TiAl fracture surface(Creep fa-
tigue x 10000)
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Fig 4.27: Box counting method
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Fig 4.28: Outline of Box Counting Method Fig 4.29: Profile data obtained by SEM
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Fig 4.30: Simplified algorithm for box-counting method
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Fig 4.31: Simplified algorithm for box-counting method(3D)
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Fig 5.1: TiAl creep fracture surface (CG) Fig 5.2: TiAl creep fatigue fracture sur-
face (CG)

Fig 5.3: TiAl creep fracture surface (CG)
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Fig 5.6: Fracture surface Fig 5.7: Fracture surface
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Fig 5.8: Result of box counting method
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Fig 5.9: Relation between fractal dimension of creep fracture surface and magnification

of observation (DEN)
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Fig A.1: Appearance of ERA-4000 SEM device
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