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AXI-SYMMETRIC GREEN’S FUNCTIONS FOR A STEADY HEAT SOURCE
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Abstract
In this paper, we present the axi-symmetric Green’s functions for a steady heat source in a semi-infinite
transversely isotropic thermoelastic solid when the functions are expresséd as the cylindrical coordinates. The
functions for thermal boundary conditions, both cases of the adiabatic condition and/or the zero temperature
difference from the standard temperature prescribed on the boundary plane, and for mechanical boundary condition,
only the displacement u, in the direction z vanishes on the boundary plane, are treated. To obtain the solutions of the
problem the mirror refrection method is developed by using the solution of the infinite transversely isotropic
thermoelastic solid reported in the previous paper. As a special case of the solutions, Green’s functions for a semi-
infinite isotropic thermoelastic solid are also shown. Finally, numerical results for transversely isotropic materials of
zinc including the isotropic case are given for the stress and displacement components.
Key Words : Thermal Stress, Green’s Function, Transversely Isotropy, Three-Dimensional Problem,
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Table 1. Elastic constants of transversely isotropic Zn
Elastic constants of transversely isotropic Zn  [GPa]
Cu Ci Cis Css Caa Ces
163.68 | 36.4 53 63.47 | 38.79 | 63.64
Table 2. Material properties of Zn
Heat properties of isotropic Zn
Thermal conductivity A[W/(m*K)] 110.9
Coefficient of linear thermal expansion
<10 [1/K] 30
Specific heat ¢ [J/(kg-K)] 93
Mass density px10° [kg/m’] 7.13
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Fig.5 Nondimensional stresses at the section z=0.9, due to
an unit source in Zn.
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Fig.6 Generalized nondimensional displacements at the
boundary on z=0, due to an unit source in Zn.
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Fig.7 Nondimensional stresses at the boundary on z—O 9
due to an unit source in Zn.
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Table 3. Elastic constants of alumina fiber reinforced
aluminum

Elastic constants [GPa]
Cu Ci Cis Css on Ces
135.51 | 52.81 | 545.57 | 172.06 | 35.00 | 41.00

Table 4. Material properties of alumina fiber reinforced:
aluminum

Thermal conductivity A; [W/(m+K)] 75
Thermal conductivity A3 [W/(m-K)] 105
Coefficient of linear thermal

. P 14
expansion o;x10™ [1/K]
Coefficient of linear thermal 76
expansion a;x10° [1/K] '

Table 5. Elastic modulus of alumina fiber reinforced
aluminum

Young’s modulus E,; [GPa] 110
Young’s modulus E; [GPa] 150

Table 6. Elastic constants of transversely isotropic zinc
Elastic constants [GPa]
Cu Ci Cis Css Cus - Ces
163.68 | 364 53 | 63.47 | 38.79 | 63.64

Table 7. Material properties of transversely isotropic zinc

Thermal conductivity A[W/(m+K)] 110.9
Coefficient of linear thermal
30
expansion ax10® [1/K]
Table 8. Elastic modulus of isotropic zinc
Young’s modulus E [GPa] [ 118
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Fig.8 Displacements and temperature at =0.1, due to an
unit source in alumina fiber reinforced aluminum.
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Fig.9 Stresses at r=0.1, due to an unit source in alumina
fiber reinforced aluminum.
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Fig.10 Displacements and temperature at r=0.1, due to
an unit source in zinc.
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Fig.11 Stresses at =0.1, due to an unit source in zinc.
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