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350 Section 6: Material Modelling in Solid Mechanics

3 Modelling procedure

Let hλ ∈ C0([0, L]) be a scalar function satisfying conditions hλ(0) = hλ(L), hλ(xλ
j ±

λ
2
ν(xλ

j )) = ±
λ
2
, j = 1, . . . , n,

which is sequentially linear in every (xλ
j −

λ
2
ν(xλ

j ), xλ
j + λ

2
ν(xλ

j )). The proposed modelling procedure will be based on two

assumptions that the temperature field wλ(·) can be approximated by:

w̃λ(x, ξ) = u(x, ξ) + hλ(x)ν(x, ξ) + O(λ), (6)

where u(·), ν(·) ∈ C1(Ω) and are independent of λ.

The second assumption is that the heat flux vector field is continuous across all interfaces Iλ = xλ
j ±

λ
2
ν(xλ

j ). Subsequently

we shall use tensor notation in which x = x1, ξ = (x2, x3) and superscrips k, l run over 1, 2, 3. Moreover νR ≡ ν and

νM ≡ 1 − ν.

Fundamental assertion. Setting

Nk
λ ≡ −hλ

νRνM [A1k]

νRA11

M + νMA11

R

, [Akl] ≡ Akl
R − Akl

M (7)

we obtain:

w̃λ = u + Nk
λ∂ku + O(λ2). (8)

Moreover the effective heat conduction tensor field has the form:

Akl
0

≡ νRAkl
R + νMAkl

M −
νRνM [A1k][A1l]

νRA11

M + νMA11

R

. (9)

By the property of the G-limit, tensor Akl
0

(·) introduced above is uniquely defined. The proof of this assertion will be given

separately.
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