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A Cohesive Zone Model Taking Account Of The Effect Of Through-

Thickness Compression

Zhenmin Zou", Hao Lee

School of Mechanical, Aerospace and Civil Engineering, The University of Manchester,
Manchester M13 9PL, UK

Experiments in the literature show that through-thickness compressive stress significantly
enhances interfacial fracture resistance. Most existing cohesive zone and interface element
models which consider the enhancement only introduce friction in the model. In this paper, a
new method is proposed to include both friction and enhanced interfacial shear strength in a
cohesive zone model. Contact and friction at micro/macro crack closure is added to the
cohesive constitutive law. A traction-based failure function and an energy-based failure
function are employed and combined to construct a damage surface. An enhancement of
interfacial shear strength due to through-thickness compressive stress is introduced into the
traction-based function which governs the damage initiation, while the energy-based function
controls the damage growth. The damage surface shrinks in the traction space as damage
develops and leads to a softening cohesive constitutive law. The model is employed to
simulate shear failure of symmetric double notch specimens and delamination failure in
specimens with cut- and dropped-plies. Numerical predictions are in good agreement with
available experimental data in the literature. Parametric studies show that both the friction at
crack closure and enhancement of the interfacial shear strength play an important role in

enhancing fracture resistance.

KEY WORDS: Cohesive zone model; interface element; friction; damage; through-thickness

compression.

* Corresponding author. Email: z.zou@manchester.ac.uk

1



ISIf)rticles el Y 20 6La5 s 3l OISl ¥
Olpl (pawasd DYl gz 5o Ve 00 Az 5 ddes 36kl Ol ¥/
auass daz 3 Gl Gy V

Wi Ol3a 9 £aoge o I rals 9oy T 55 g OISl V/

s ,a Jol domieo ¥ O, 55l 0lsel v/

ol guae sla oLl Al b ,mml csls p oKl V7

N s ls 5l e i (560 sglils V7

Sl 5,:K8) Kiadigh o Sl (5300 0,00 b 25 ol Sleiiy ¥/


https://isiarticles.com/article/97935

