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Motivation & Background
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• Cam and roller follower (CF)

mechanisms are subjected to

harsh operating conditions

• Slip at the CF interface directly

effects wear and failure

– The interface is generally assumed

to be pure rolling

– Evidence exists of slip1-3

Wear

Pin

Roller

Contact between cam and roller

is subjected to high contact stress

leading to reduction in fatigue life

Lubrication plays an important

role between pin and the roller
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Lubrication Study of Pin Roller

• High speed camera was setup to capture

lubrication flow in the roller during operation in

VTTR

• Starvation was observed during testing

• The starvation region increased during loading

and at high speeds

Rocker arm with sapphire roller

Pin alignment

Sapphire roller

Rocker arm with sapphire roller installed Starvation region during loading condition

Starvation region

Oil bands

3

October 4, 2023
Mechanical Engineering Tribology Laboratory (METL)

Overview of the Model

Numerical model

Velocity, v

Stresses are calculated at 

the grain boundaries

Von mises failure criterion is used
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Jump in cycles approach

Constants S and q are calculated from the 

S-N torsion curve for pearlitic mild steel,

Yield strength value is 

updated based on strain 

rate

RVE
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• Mechanical properties of the

materials are influenced by strain

rate hardening [1]

• For higher strain rates (� 10�), there

is a drastic variation in the yield

stress value [2]

• Strain rate dependent relation is

given as,
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Effect of Strain Rate on Plastic 

Deformation
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• The plastic shear strain is measured as,
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• The plastic shear strain accumulation 
is high at low speeds

• Plastic deformation is significantly 
less at high speeds

• Fatigue life increases with increase 
in strain rate due to strain rate 
hardening of the material


