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A constitutive model by an analytical homogenization with debonding

gooooooooo:
Nguyen Duy SINH

*000000000000000000 000

Applications of composites in the construction industry, such as steel bridge repairs using
graphite-epoxy composites, are growing rapidly The most concern in composite materials is the
interface debonding between the fiber and matrix.We employ an analytical model considering
partial debonding along fiber’s interface. When a fiber debonds, it was replaced by an equivalent

one of debonded fiber.

A scheme to calculate the stress re-distribution due to the partial

debonding has been considered. Some numerical examples show characterristics and feasibility

of this model
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. Equilibrium equation

(3) (1) 56
KU =R

Compute macro-strain incremnet én+1 and macro-

stress increment &, 1:
i =ONU" 0 G = Xopé
E:n+1 - U ) Un+1 - n+15n+1

. Compute each phase’s stressl]

- _ (tr) (tr)
It e’l\’/[(nﬂ)fo = O r(ni1y @nd o0, by 5b and Se.

Use ”Return mapping algorithm”=- &, .,

Compute o ps(n41) and o 41y by 5b and 5c.

4. Micro elastic strain of two phases:

{ €M(nt1) = Cl O r(ns1)

eﬂn+1>::(7?1010v+n

5. Debonding decision:
If o7(n) > 04 then
Re-evaluation of stress:
O M(n+1) = same
TI(n+1) = Cde?(nﬂ)
Onr1= (1= f)onmt1) + fOrns1)

End if
6. Check equilibrium condition:

Evaluation internal force:
Fi = / ONT&, 1dV
v
Compute non-equilibrium force:

R(iJrl) = Fewt - Fint

If RtV > Tol Then go to 1.
Else

7. Update values:

Cr—Cy
update tensor A, B, D, E, F

update tensor C, Xnr1, Knp
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