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Hardness  

Shore A hardness of the hard, soft and semiconducting SiR is presented in Fig. S1.  

 
Fig. S1. Shore A hardness of hard, soft and semiconducting SiR samples.  
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Thermomechanical cycling 

The results from the thermomechanical cycling for the first and last two cycles are presented in 

Figs. S2 and S3. The SiR materials experienced an expansion and contraction during the ageing 

process arising from the oscillating temperature. The temperature profile aligned with the standard 

force profile, with negligible lag on both heating and cooling events during the thermomechanical 

cycling.  

 
Fig. S2. First two cycles of standard force vs time during thermomechanical cycling for (a) hard, (b) 

soft, (c) semicon. SiR and (d) XLPE samples subjected to thermomechanical cycling.  

 

 
Fig. S3. Last two cycles of standard force vs time during thermomechanical cycling for (a) hard, (b) 

soft, (c) semicon. SiR and (d) XLPE samples subjected to similar thermomechanical cycling 

conditions.  

 

Post-ageing cyclic compression analysis  

Cyclic size reductions at different strain levels indicated that different materials responded 

variably with a Mullins effect as shown in Fig. S4. By using the same strain rate for five cycles 

during the post-ageing cyclic compression analysis, the relative indentation force for both hard SiR 

and XLPE declined as shown in Fig. S5. However, for soft and semiconductive SiR, an increase in 

relative indentation force was observed.  
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Fig. S4. Material response for unaged and unaged samples without compression to cyclic 

compression at different height reductions for (a) hard SiR, (b) soft SiR, (c) semiconductive SiR 

and (d) XLPE samples. A loading speed of 10 mm/min corresponding to strain rate of 0.0278 s-1 

was used.  

 

 
 

Fig. S5. Variation of relative indentation force with respect to time for the last cycle of 75 % height 

reduction for (a) hard SiR, (b) soft SiR, (c) semiconducting SiR and (d) XLPE samples.   

 

Changes in mass and thickness of the samples 

An increase in the mass was observed for aged SiR samples after the thermomechanical cycling 

possibly linked to the silicone oil diffusing into the SiR material bulk (Fig. S6 (a)). A mass increase 

for aged XLPE was not decisively detected. A decrease in thickness was observed for all materials 

aged under compression, whereas a slight increase in sample thickness was observed in samples aged 
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without compression as shown in Fig. S6 (b). The plot of percentage change in mass as presented in 

Fig. S7 (a) revealed how SiR samples aged under compression had a significant increase in mass 

whereas those aged without compression had minimal increase in mass. Fig. S7 (b) presenting the 

percentage change in thickness showed how samples aged under compression had a reduction in 

thickness whereas those aged without compression had a slight increase in thickness.  

 

 
 

Fig. S6. Variation in sample (a) mass and (b) thickness before and after accelerated ageing. 

 

 
 

Fig. S7. Percentage change in (a) mass and (b) thickness for aged SiR and XLPE samples after 

accelerated ageing.  
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Morphology of sample surfaces 

Appearance of sample surfaces under a scanning electron microscope, before and after the 

ageing process were as shown in Fig. S8. 

 
 

Fig. S8. SEM images of the top surface of (a) hard SiR (b) soft SiR, (c) semiconductive SiR and (d) 

XLPE samples.  

 

Thermal properties of the materials 

DSC analysis of the different materials from -100 to 200 °C are presented in Fig. S9. The 

temperature range (grey shadow) of the accelerated ageing procedure did not include any thermal 

events for the SiR-based materials. However, for XLPE, a thermal event at 110 °C on heating due to 

partial crystallisation and at 91 °C on cooling due to partial conversion to an amorphous phase are 

observed 1–3. No significant changes in the DSC data were observed for the materials after the 

accelerated ageing.  
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Fig. S9. DSC data for unaged and aged (a) hard SiR, (b) soft SiR, (c) semiconductive SiR and (d) 

XLPE. 

Thermogravimetric analyses of the different materials are provided in Fig. S10. No significant 

changes in the mass of the materials are observed in the temperature range used for accelerated 

ageing. 

 
Fig. S10. TGA analysis for unaged and aged (a) hard SiR, (b) soft SiR, (c) semiconductive SiR and 

(d) XLPE heated under synthetic air using a heating rate of 10 K/min.  

 

Changes in physical appearance 

Photos of the samples before and after the accelerated ageing are presented in Fig. S11. In 

transparent polymeric materials, the yellowing effect has been found to be intensified by thermal 

degradation 4.  
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Fig. S11. Photos of the SiR-based and XLPE samples before and after accelerated ageing.  

 

 

Infrared spectroscopy 

Comparison of FTIR spectra of unaged and aged SiR, indicates that the polymerised molecules of 

SiR materials were very stable to the ageing and there was no change in the main functional groups 

of the polymeric material as shown in Fig. S12. This has been consistent with results in literature 

which report minimal to no changes in the functional groups of silicone rubber materials upon 

application of an accelerated ageing at temperature up to 195, 47.3 and 90 °C respectively 5–7. The 

three characteristic bands at 803, 1022, and 1100 cm-1 in aged XLPE samples are due to silicone oil 

diffusing into the material.  
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Fig. S12. FTIR spectra for unaged and aged (a) hard SiR, (b) soft SiR (c) semicon. SiR and (d) 

XLPE samples.  
 

 
 

Fig. S13. FTIR spectra for unaged and aged soft SiR expanded at wavelengths where carboxyl and 

ketone groups are likely to appear as a result of oxidation.  
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