
Crash-worthy front structure for  
GE Transportation locomotives
Our assignement
In November 2007, Freightliner (UK) awarded 

a contract to GE Transportation (Erie, US) for 

the delivery of 30 locomotives PH37ACmi  

over several contract batches. Molinari was  

commissioned with the design of the crash-

worthiness concept. 

Molinari was responsible for:

• Detailed assessment of requirements  

from European and British standards

• Configuration of energy-absorbing 

elements

• Inspection of locomotive structure with 

respect to the forces that occur during  

a crash

• Delivery of exchangeable cantilevers with 

crash buffers, coupling hooks with screw 

couplings and additional energy-absorb-

ing structures

• Delivery of energy-absorbing anti- 

climbers and track clearing equipment

• Computer simulation of deformations and 

forces that occur during crashes

• Testing of energy-absorbing elements 

with regard to stability and energy 

consumption

Technical data for locomotive
• GE Type: PH37ACmi «PowerHaul»

• UK Type: Class 70

• Axle sequence: Co’Co‘

• Capacity: 2750 kW

• Max. speed: 120 km/h

• Starting tractive effort: 544 kN

• Empty weight: 129 t

• Axle load: 22.5 t

Special requirements
• Strength according to EN 13749  

and GM/RT 2100

• Crashworthiness according 

to EN 15227

• Compliance with relevant standards 

(EN, GM/RT and UIC)
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Successful implementation 
Molinari presented a solution that fulfilled all 

contractual and regulatory requirements. 

The deformations that occurred during the 

tests closely matched the computer simula-

tions that were conducted after the  

design phase. Therefore, Molinari proved 

that according to EN 15227 the survival space 

for the driver in the driver’s cabin is not neg-

atively impacted in case of a collision with an 

equivalent locomotive or another vehicle at 

36 km/h and that the vehicle structure of the 

locomotive will not collapse as a result. The 

simulation also verified that the survival 

space is not impacted during a collision at  

70 km/h with a truck blocking the railway 

crossing.

The locomotives were built at GE Transporta-

tion in Erie (US), whereby the components 

delivered by Molinari were also installed in 

Erie. The first locomotives were shipped to 

the UK in November 2009, where they were 

designated as Class 70. Since then, the loco-

motives have been in use with great success.

CASE 
HISTORY

03.2019/250

www.molinari-rail.com
Technology · Manufacturing · Projects




