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 Mathematically Modelling Position & Forces 

 Mathematically Modelling piston ring 
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1) Ramsbottom’s pioneering work 

2) The piston ring rectangular 
common design 

3) Design modifcations of the ring 
have been, chamfer and fillets that 
have been applied to reduce 
stress, through A.E.Loves work. 

4) Modern methods of piston ring 
manufacturing 
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0.2mm chamfer Vs 0.1mm chamfer

 

 

0.2mm chamfer

0.1mm chamfer

Zone 3Zone 2Zone 1

A engine operation range of 6000-12000 
rpm was used 

The new chamfer modification from 0.2 to 0.1mm 

• Stress rising in a 
almost linear 
type fashion 

• The ring enters 
zone 2 where 
shear stress 
begins to take 
effect 

• The material 
assumes its 
normal linear type 
behaviour 



 The paper that has been presented has shown possible 
design modifications to the present ISO 6622 piston ring, 
in the aim of reducing the piston ring contact chamfer 
stress.  The engine that was used for the study was the 
KTM 525, the piston ring was a grey Fe that was produced 
with a MoS2 coating attached, with a 200um contact 
chamfer machined to the upper outside face corner of the 
piston ring.  The modification that has been suggested 
makes no major alterations to the manufacturing method 
of the ring.  For high performance engines a benefit of 
making this alteration to the ring is that the ring coating 
will have a longer life cycle.  However the results 
presented do indicate that material damage should be 
present on the ring coating when under examination. 
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Thank you. Any questions ? 
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