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Abstract 

Sandwich composite structures are widely used in lightweight applications and are 

subjected during service to a wide range of strain rate. The mechanical properties of many 

materials are affected by the strain rate. Therefore, it is essential to characterize their 

behaviour across different strain rates. In addition to applied mechanical loads, 

temperature critically affects the structural response of sandwich structures. Temperature 

variations modify the stiffness and strength of the constituents, while thermal mismatch 

generates internal stresses that promote damage. 

In response to increasing environmental constraints, sustainable alternatives to 

conventional composite systems have gained interest. Bio-based materials offer 

promising solutions; however, their behaviour under different loading regimes and 

service temperatures, particularly at sub-zero conditions, remains insufficiently 

understood.  

In this study, sandwich beams with flax fibre face sheets and an agglomerated cork core 

are experimentally investigated. Agglomerated cork offers a bio-based solution with 

reduced environmental impact. Flax fibre face sheets provide a sustainable alternative to 

synthetic fibres, combining low density with favourable specific mechanical properties. 

The mechanical response of the sustainable sandwich was evaluated and compared with 

a conventional glass/PVC foam system. 

Dynamic bending tests were performed using a drop-weight tower, covering average 

strain rates of 0.88–2.58 s⁻¹, while static bending tests were conducted under displacement 

control (1.36×10⁻⁴ s⁻¹), both using a three-point bending configuration. The experimental 

campaign was conducted at two temperatures: 23 °C and −40 °C. The structural response 

was characterized in terms of bending stiffness and peak load, together with an 

assessment of damage. These tests provide a reference to compare the response under 

static and dynamic regimes, as well as to evaluate the temperature effects on sustainable 

sandwich beams. 
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