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414 Section 8: Multiscales and homogenization

The idea of the modelling is based on the concept of the local layer [1] which has a form similar to that given above but
has a symmetry plane at an arbitrary but fixed x ∈ (0, L). We also introduce a local periodic shape function gx (·) defined on[
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2 , x+ l
2

]
as gx

(
x− l

2

)
= gx (0) = gx

(
x+ l

2

)
= 0, gx

(
x− l

2ϕA (x)
)

= l
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2 and is linear

in
(
x− l

2 , x−
l
2ϕA (x)

)
,
(
x− l

2ϕA (x) , x+ l
2ϕA (x)

)
,
(
x+ l

2ϕA (x) , x+ l
2

)
, x ∈ (0, L).

The modelling procedure is based on two assumptions. The first assumption is strictly related to the asymptotic passage
l→ 0. Let for every x ∈ (0, L) fx stand for K1

A, K
2
A, K

3
A, CA, K

1
B , K

2
B , K

3
B , CB , then for x ∈ (0, L) fx ∈ L2

loc (R).

If l→ 0 then fx ⇀ 〈fx〉 ≡ 1
l

∫ x+ l
2

x− l
2

fx (y) dy for every x ∈ (0, L).

The second assumption is that the temperature field θx (·) in every local layer is assumed in the form: θx (y , t) = ϑ (y , t) +
gx
(
y1
)
ψ (y , t), y1 ∈ (−l/2, l/2) , y =

(
y1, y2, y3

)
∈ (−l/2, l/2) × Ξ, where ϑ (·), ψ (·) are new unknown functions.

From the above assumptions applying limit passage l→ 0 and taking into account the heat flux continuity at the interfaces we
obtain the averaged heat fluxes in the form:
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)
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, x1 ∈ (0, L) .

(3)

and the balance equation:

∂1Q
1 (x, t) + ∂2Q

2 (x, t) + ∂3Q
3 (x, t) + C

(
x1
)
∂tϑ (x, t) = 0. (4)

Formulas (3), (4) represent the proposed model equations of heat conduction for a functionally graded media with micro-
periodic inclusions under consideration.

3 Final Remark

The obtained system of equations for functionally graded laminate with uniformly distributed micro inclusions is characterized
by continuous and nonperiodic coefficients.
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