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In this study, the analysis of inelastic behavior of ultra fine plate-fin is performed based on a

homogenization theory. To this end, the homogenization theory of non-linear time-dependent materials,

which was developed by the present authors, is applied to the analysis. Moreover, utilizing the

point-symmetric structure of plate-fin, the domain of analysis is reduced by half. Then, the elastic-creep

deformation of ultra fine plate-fin made of Hastelloy X under uniaxial tension or simple shear at 950°C is

analyzed by using the homogenization theory of non-linear time-dependent materials. It is thus shown that

the macroscopic elastic-creep behavior of plate-fin exhibits considerable anisotropy. It is also shown that

the marked variation of macroscopic bulk strain of plate-fin is caused by the loading in the staking direction.
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Fig. 1. Ultra fine plate-fin.
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Fig. 2. Unitcell ¥ and semi-unitcell ¥ of plate-fin.
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Fig. 4. Semi-unit cell and finite element mesh.

Table 1. Material constants (Hastelloy X, 950°C ).

E=1284x10°, v=0.3
A=298x10", n=6.2
stress [MPa], strain [mm/mm], time [s]

Table 2. Loading conditions.

Uniaxial tension

élol =107 [s""}, Ip=2y=2,=5;=2,=0

égz =107 [s"'], =2y =2,=2,=2,=0

é;)s =10"[s"'], 2y =2y=2,=2,=2,=0

Simple shear

7?2/‘/§= 107 {s™'], Zy=2y=2y=2y=2,=0
7;]3/‘/§= 107 [s7'], y=2p=23=25,=2,=0
7":1/‘/5= 107 [s7'], 2 =2y=2,=2,=2,=0
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Fig. 5. Macroscopic stress and strain relations of plate-fin at
constant strain rate 107 [57'].
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Fig. 7. Macroscopic compressibility of plate-fin; (a) y, -
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Fig. 9. Deformed semi-unit cells and distributions of
microscopic equivalent stress; (a) (71), = 0.012, (b)
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