Analysis : L class drawbar eyes with different types of couplings. C.Tagliaferri, V.Orlandi spa. 18 March 2015

This document aims to show how forces application points are different, in function of the load condition (D only, D+V) and of the type of the coupling combined with a class L drawbar eye . 
There are substantial differences, and the stresses on the coupling system are in result of this differences.
To realize the following pictures , “fantasy” geometrical items have been used. Anyhow they have been inspired by real products on the market. 
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1. K class Hook coupling with L class drawbar eye – hor. compression phase
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Figura 1 – compression phase,  side view
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Figura 2 – compression phase, top view



2. K class Hook coupling with L class drawbar eye – hor. traction phase
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Figura 3 - traction phase, side view
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Figura 4 - traction phase, top view


3. K class Hook coupling with L class drawbar eye – combined load
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Figura 5 - combined load, side view
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Figura 6 - combined load, top view


4. S ”1” class coupling with L class drawbar eye – combined load
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Figura 7 - combined load, side view
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Figura 8 - combined load, top view

5. S ”2” class coupling with L class drawbar eye – combined load
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Figura 9  - combined load, side view
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Figura 10 - combined load, top view


6. S ”2” class coupling with L class drawbar eye – hor. compression phase
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Figura 11 - compression phase, top view












Conclusions :
it is not possible to define a testing method for a combination made by a defined L class drawbar eye and a not defined class S drawbar coupling. Otherwise we are in a matched pair case. 

Alternative A – L dbeyes have to be tested as in hook coupling combination. 
Pro: extra safe condition. 
Contro : market is using L dbeyes with different couplings than K hook, with no evidence of safety issues.

Alternative B – class S  needs a more precise geometric definition  
Pro : regularization of existing on road situations
Contro : extra work and time on our group is necessary.

Alternative C –  with L class dbeyes only K class couplings 
Pro: safe and standardized situation
Contro : existing reliable combinations of S couplings and L dbeyes are out of the regulation. 
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