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Pin Journal

Main Journal

Crank Nose

Flange

Counter-weights
Web

Pin Fillet

Main Fillet

Oil Hole
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Material Properties identification 
based on experimental tests with 
crankshafts under bending load

• Stair Case Method is applied for 
endurance limit evaluation 

• 10 million cycles

• The stresses are measured directly 
in the bearings fillets by strain gauges 
(positions 1, 2, 3 and 4)

• Endurance limit is calculated for 
bearings fillets based on measured 
data and statistical treatment

Material Properties

• SR: ultimate tensile strength   

• SE: yield tensile strength

• E: Young’s modulus 

• Poisson

• NC and NL: number of load cycles

• SC and SL: endurance limits 

SN Methodology

• PUC Criteria
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Material Properties identification 
based on experimental tests with 
crankshafts under torsion load

• Stair Case Method is applied for 
endurance limit evaluation 

• 10 million cycles

• The stresses are measured in the 
bearings center by torque strain 
gauges

•Endurance limits are calculated for 
bearings fillets, webs and oil hole 
regions based on measured data and 
FEA results extrapolation

• The number of specimen tested in 
torsional stair cases is not enough to 
allow statistical treatment. Thus, the 
endurance limit is obtained from 
critical specimen result

Material Properties

• SR: ultimate tensile strength   

• SE: yield tensile strength

• E: Young’s modulus 

• Poisson

• NC and NL: number of load cycles

• SC and SL: endurance limits 

SN Methodology

• PUC Criteria
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GEN_Crankshaft_Pin_1
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Torsional vibration
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Elements: 280.000

Nodes: 75.000

Type: Patran Tet4
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Von Mises Stress

Max Principal Stress
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Thank you!

Obrigado!

Danke schön!


