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Background

Motivation

Image: Bull et al. 2013

CT Images of low impact damage

Impact performance

• Limited by interlaminar toughness

• Toughen by interleaving

• Interleaves readily formed with 
particles

Image: airbus.com

How does changing 
interleaf architecture 
affect interlaminar 
toughness?
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Background

Aims

Role of:
• Interleaf thickness
• Particle material (rigid vs soft)
• Particle loading
• Mode I vs mixed mode loading

• Toughness 
• Toughening mechanisms 
• Crack path
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• High 𝑇𝑔 epoxy

• Thermoplastic toughened
• Micro particles:

• Polymer SENB testing:

• SEM fractography:

Approach

Constituents
Polymer 

toughness
Composite 
toughness

15 ± 3 µm 11 ± 6 µm

Polyamide 12 Glass

• DCB/MMB Testing

• Crack path and fracture 
surface analysis

DCB MMB: 
𝑮𝑰𝑰

𝑮
= 𝟎. 𝟗
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Results
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Baseline

Glass

Polyamide 12

Composite 𝐺𝐼𝐶 vs Interleaf Thickness

Equivalent 
base resin 
𝐺𝐼𝐶
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