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Introduction

Motivation: Interesting features in
fracture processes observed experi-
mentally while theoretical studies are
rare, e.g.

interaction between crazing and
shear yielding may lead to ε-
shaped crack pattern
RFCP: craze thickening as compe-
tition between creep and drawing

Aim: Development of physically-
motivated crazing model for cyclic
loading

ε-shaped fatigue crack in PC (Takemori [4])

Fatigue crack propagation (Könczöl et al. [2])

Constitutive model

Model encompasses:
craze initiation
continuous morphology change via
extension ratio λc = λc(ξ0) from craze
initiation (i.e. λc = 1) up to fully devel-
oped craze (i.e. λc = λc,max)

thickening due to
viscoelastic stretching
viscoplastic drawing mechanism: ξ̇0 = h0

η2
< σb − σy >

loose hanging fibrils during unloading: σf ≥ 0

craze breakdown when primordial thickness h0 is consumed

bulk polymer

"active zone"

craze fibril
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viscoplastic drawing
mechanism of bulk
material into craze

viscoelastic stretching
of craze fibril
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ξ0(t) - relaxed fibril length ξ(t) - deformed fibril length

η1 - fibril viscosity η2 - drawing viscosity

σy - "yield" stress λc - extension ratio

Three characteristic times related to:
fibril defo τ1 = η1/E1, drawing τ2 = η2/E2 and loading period T

Mode I crack tip - small scale yielding

u = u(K̄I, R, ϕ)
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K-controlled loading with
linear-elastic bulk material
Investigated parameter: τ2/T

Results
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Higher drawing viscosity yields smaller crack growth rate

Stress distribution without second stress peak (cf. Kambour [1])

Variation of process zone length lc due to different rates of craze
tip and crack tip advance in the course of load cycle

Outlook

Extension ratio as function of stress in active zone (cf. Lauter-
wasser and Kramer [3])

Pinching of fibrils during crack tip closure

Viscoplastic bulk material model (e.g. Boyce) to account for in-
teraction between crazing and shear yielding
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