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Train maintenance | gearbodies

Improving passenger train maintenance efficiency
Shift2Rail’s Gearbodies project seeks to reduce passenger train maintenance costs. Celestino Sánchez 
Martín, project manager with Eurnex, Alkiviadis Tromaras, research associate with the Centre for 
Technology Hellas/Hellenic Institute of Transport (Certh/Hit), and Stefanos Gogos, technical affairs 
manager with Unife, outline the objectives and present their initial findings.

Properties Monolithic Sandwich 

Composition CFRP CFRP skins + PET foam 
core 

Overall thickness 20mm 40mm 
CF layer direction top skin Unidirectional 0/90, +/-45 Unidirectional 0/90, +/-45 
CF layer direction bottom skin Unidirectional 0/90, +/-45 Unidirectional 0/90, +/-45 
CF skin thickness - 5mm (front and back) 
PET core - 30mm 

Table 1: Properties and dimensions of composites used in the simulation.

The use of composite materials in car bodies will require 
new inspection methods.
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Material Density 
, kg/m3

Heat capacity  
Cp, J/ (kg.K)

Thermal conductivity   
, W/ (m.K) 

Air (in thin gaps) 1.2 1005 0.070 
Carbon fibre reinforced plastic 
(CFRP) 1600 1200 0.8 (^)  

7 (||)
PET foam 250 524 0.047 

Table 2: Additional material properties defined for IRT.

Row Depth Location Defect size 

1 2.5mm Top skin surface 3mm, 5mm,7mm (length and width), 1mm thickness 

2 5mm Top front 9mm,11mm,13mm (length and width), 1mm thickness 

3 10mm Middle 15mm, 17mm, 19mm (length and width), 1mm thickness 

4 15mm Middle back 21mm, 23mm, 25mm (length and width), 1mm thickness 

Table 3: Modelled defects in the sandwich sample.

Figure 1: Pulse echo C scans during different moments of the simulation on the CFRP 
monolithic component. A-D C scans without defect, E-H with defect.


