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The process of cracking in such inhomogeneous 
materials can be described using elastsic plastic 
fracture mechanics (Fig. 1). More specifically, the 
local crack driving force Jtip in the vicinity of an in-
terlayer can be drastically different from the global 
loading parameter Jfar. This material inhomogenei-
ty effect can be utilized to tailor a local minimum 
of Jtip which serves as crack arrester. On a macro-
scopic scale, this translates to an energy barrier 
that has to be overcome by a growing crack. For 
tested SENB specimens, the total amount of con-
sumed energy J exhibits a significant increase af-
ter the crack reaches the interlayer (Fig. 2). 

For a multitude of technical applications, the ma-
terial toughness is essential to prevent critical fai-
lure of structural parts. Inspired by biological con-
cepts, ongoing research now tries to enhance the 
toughness of brittle polymeric materials by intro-
ducing soft interlayers. A single interlayer of soft 
PP was introduced into a matrix of highly mineral 
reinforced PP. 

Fig.2: Thoughness 
increase in SENB 
specimens due to 
the material inho-
mogeneity effect.Fig.1: Creation of a crack arrest 

position by introducing a single 
soft interlayer.
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