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ITEM OPPORTUNITY SYNOPSIS:  EMD 2013-1 
 
TECHNICAL INFORMATION 
 
Item Designation/Description:  
Powertrain Torsional Coupling, (Prime Mover Drive Coupling: Buy 
America Component List CER 2.6, Item #87) 

 
Transportation System Application: 
The torsional coupling is needed by Electro-Motive Diesel to transmit torque from the 
engine to the generator. It is used in the powertrain, at the mating interface between 
the crankshaft on the engine and the rotor shaft of the generator. 

 
Item Class and Size: 
This is a mechanical system. Its inner and outer cast steel housings are separated 
by elastomeric torsional springs. It weighs 173.3kg, has an outer diameter of 
733.4mm and a depth of 173mm. 

 
Item Materials: 
The steel housings are made of S.G. Iron, E4-01-154 BSEN1563 EN-GJS-400-15, with a 
steel cover plate made of E4-Ql-196 BSEN10025 Grade SJ35SJR, and the torsional springs 
are made of Si70 silicon blocks. The geometry and durometer of the silicon blocks sets 
the desired stiffness rate and determines the fatigue life of the part under high cycle 
compression. 

 
Likely Manufacturing Processes: 
The steel inner and outer members are individually cast and machined to mate with the 
flywheel and rotor hub. The internal silicon blocks are molded in two unique shapes for 
the leading and trailing edges (driven and non-driven direction of rotation). The parts 
are lubricated and then assembled with eight setscrews. 

 
Summary of Technical Specifications and Performance Requirements:  
The torsional coupling must: 

 Withstand average running temperatures of 100°C. 

 Not require oil cooling from the engine. 

 Protect the crankshaft from excessive stress in normal operation and act as a “fuse” in a 
crowbar event 

 Be forgiving in both axial and radial misalignment tolerance 
 

Due to the compact nature of this locomot ive  model, the after treatment system is 
packaged close to the engine. The torsional coupling must withstand a constant 
(normal) ambient temperature of 100oC without additional cooling by air or engine oil. 
All engine compartment components are designed to exceed this limit. These 
temperatures and torsional loads of the 4700 BHP engine preclude natural rubber 
products. 

 
The torsional coupling must: 

 Allow for 0.5o angular, 1.5mm radial, and 2.5mm axial misalignment between 
engine/generator shafts without damage to the drivetrain. 

 Detune natural resonances in the system away from engine forced frequencies. 

 Reduce vibration magnitude through damping. 

 Protect the crankshaft from excessive stress (>51.8MPa) during both normal and single 
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cylinder misfire engine operation. 

 Not fail catastrophically in the event of a fuel cutoff (FCO) sudden engine shutdown 
imparting six times mean torque on the powertrain. 

 
 The torsional coupling must protect the "optimized" crankshaft from excessive stress, both   
in normal operation and under shock loads due to sudden engine or generator shutdown. 
Sudden generator shutdown, commonly referred to as a crowbar, acts as a mechanical 
brake on the rotor shaft. The crowbar shock load is estimated at nine times the mean 
torque. The torsional coupling may fail in this event, but it must protect the crankshaft from 
damage. 
 
In addition, the torsional coupling must: 

 Transmit 18.6kN mean torque plus 3kN alternating torque from the engine to the 
generator at 1800rpm 

 Rotate counter-clockwise when facing the flywheel from the generator. 

 Fit in an axial dimension of 165.2mm or less from rotor hub to flywheel. 

 Mate to an SAE24 flywheel (24X M16x2-6H ↓29mm bolts on a Ø692.2mm circle). 

 Mate to the KATO 103-11448-19 rotor hub's bolt hole pattern (16X 7/8-9 UNC 2B 
bolts on a Ø285mm circle). 

 Have a service life of at least 20,000 hours of operation. 

 Withstand infrequent contact with the following fluids present in the engine 
compartment: diesel oil, diesel #2 fuel, ethylene coolant. 

 Withstand regular washing detergents used in the locomotive engine compartment 
without deterioration or chemical corrosion. 

 
The supplier of the torsional coupling shall supply a torsional vibration analysis (TVA), 
including the damper, with satisfactory dynamic vibration characteristics. 

 
BUSINESS 

 
Estimate of Potential Business Volume (# Items): 
A quantity of 32-35 items will be required to supply the current Multi-State Diesel Electric 
Locomotive Procurement. No costing information has been supplied by EMD. 

 
Delivery Requirements: 

 Approximately 1/2 of the order quantity will need to be supplied in 2015, the remainder 
in 2016. 

 EMD will conduct prototype build testing in 2014, so item supply for testing will need to be 
provided as early as possible in 2014. 

 
Application Certification / Safety Requirements: None. 
 
OTHER NOTES:  

 The incumbent, foreign supplier of these items is Renold Hi-Tec Couplings.  
This supplier's torsional couplings have six years of demonstrated field experience 
on the offeror's crankshaft. 

 Electro-Motive Diesel is seeking domestic supply of the items specified herein 
to replace the current, foreign-produced items.   

 New suppliers would need to undergo supplier qualifications with Electro-
Motive Diesel.  Details of these qualifications are not supplied with this 
Opportunity Synopsis, but will be communicated upon identification of potential 
suppliers. 


