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Table 5-1 Chemical composition and mechanical properties of KA32 steel used
(Plate thickness : 9mm)

Chemical composition (wt%)
€ Si Mn P S Cu Ni (€l Mo | Sol Al
0.15 0.18 1.10 0.011 | 0.004 | 0.01 0.02 0.02 0.01 | 0.025
Mechanical properties
Yeild stress (MPa) Tensile strength (MPa) Elongation (%)
406 507 24
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Table 5-2 Heating condition for .,  heating

Flow rate | Torch height Speed rate  Tip nozzle Heating

({/min) (mm) (mm/s) No. position
T-Specimen 8.0 18253 7.5 #500 Center
C-Specimen 5.0 10.0 7.5 #225 4mm from edge
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Fig. 5-5 Residual stress distribution after gas heating
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. 6-3 Schematic diagram of surface crack Normalized crack size ajt
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Fig. A-4 Illustration of secondary stress due to plastic deformation
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Fig. A-5 Concentrated force acted on point apart from crack surfaces
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Fig. A-6 Calculation results of acting point of virtual body force apart from crack line for a

crack in an infinitely wide plate
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crack region |

region |l

a) plane strain condition b) plane stress condition

Fig. A-7 Schematic profile of plastic zone ahead of a crack
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Fig. A-8 Calculation results of equivarent Fig. A-9 K value for concentrated force
virtual external stress distribution acted on point apart from crack

acting on a crack surface surface
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X X X
+
a) b)
working stress along x axis internal pressure acting
in the absence of a crack on crack surface
X X X
+ + +
d) e) f)
internal pressure acting inherent stress acting virtual external stress
on fictitious crack surfaces on a plastic zone distribution acting on a crack

surface and virtual body
stress distribution acting on a
line apart from a crack line

Fig. A-10 Principle of superposition for cohesive force model with consideration of existence

of inherent strain in the region of a plastic zone
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V(z) = Z Otsz(ki) (A.31)

LEL, BRXEARERITOVTHELOHRREEEEL, FRIEXEEHKTIV (@) =0T
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a)

tEzbns,

98



A5 ERIECHZECALEESETIVICLDERANEN

TITR A HEZTLHTREBEEMEZMRE L TAMBOBEREAEZGALEE
7 v & Dugdale € 7 L Z th8ARETT 5, Fig A-1UIRT & 5 7% |z OB O & R IZ B ALE S A
ENERALHBED KB g(z,a)lt. £2M6 kDL

2

VW

N (A.37)

THEZON5, ZOHRMERMEICLSD ;8D COD f(zj,z,a) %, Paris DHRER DLV

|
= _— /
1'3/[/{/ Lj

x{1+
Ta

tan
X \4 da (A.38)

i cos(ma/W) ; }
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Fig. A-11 Center cracked plate subjected to

80

60
€
E

> 40
o]
>
L

20

0

a pair of splitting forces
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* FEM (bi-linear with second modulas of E/100)
o FEM (perfect elasto-plastic material)

— Present model for a center cracked specimen
—— Dugdale model for a center cracked specimen
— Dugdale model for periodical series cracks
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Fig. A-13 Comparison between mouth COD

calculated by using elasto—plastic
FEM and one by present model for
center cracked plate
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a) Finite element subdivisions

b) Details around a crack tip

Fig. A-12 Finite element subdivision for a
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Fig.
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COD at x=0.5¢c,W=40mm

* FEM (bi-linear with second modulas of E/100)
o FEM (perfect elasto-plastic material)
— Present model for a center cracked specimen
—— Dugdale model for a center cracked specimen
— Dugdale model for periodical series cracks
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A-14 Comparison between COD at z =

0.5¢ calculated by using elasto—
plastic FEM and one by present
model for center cracked plate
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Fig. A-15 Comparison between COD at z =  Fig. A-16 Growth of a fictitious crack for
0.9¢ calculated by using elasto- each model

plastic FEM and one by present
model for center cracked plate
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