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Fig51

Micro stress generation Micro Crack propagation Macro fracture

Fig.5-1 Mechanism of micro fracture
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(a) Unit cell with smple crack (b) Singular element

Fig.54 Relation between unit cell and singular lement

1. Mesh formation a microscopic region

2. Cdculation of characterigtic function, ¢ by Eq. (58)

3. Calculation of homogenized dastic modulus, E" from ¢ by Eq. (5-10)

4. Macroscopic anaysis from E™ by Eq. (5-11)

5. Cdculaions of microscopic deformation, u* and microscopic stress digtribution, s from
macroscopic deformation, u’and ¢ by Eq. (512)

6. Cdculation of stressintensityfactor, K, from u' by Eq. (5-14)
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Fig.5-7 Stress digtribution around crack tip and at unit cell (a=0.3)
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Fig.5-12 Stress distributions at microscopic level
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Nomenclature

a: Half of crack length

b: Cdl length

B: Displacement-strain matrix

c Ambient crack length

d Vertica distance between center crack and ambient crack

E:  Elastictensor

E: Stress-strain matrix

l: Unit vector

K,: Stress intengity factor

K Dimensionless stressintensity factor

n: Pore number

N :  Shapefunction

t: Traction vector

u: Displacement

X Macroscopic coordinate

Y: Region of macroscopic cell

y Microscopic coordinate
Greek symbol

c: Characterigtic displacement

e: Scderatio

C: Boundary

n: Poisson'sratio

s : Stess

S - Tengle load

W: Region of macroscopic cell
Superscript

0 Macro-scde

1: Micro-scde

H Homogenized parameter
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