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Figure 1: A typical fatigue stress-strain hysteresis loop 
representation 
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∆σ∆σ∆σ∆σ/2 = f(NRexp) - Basquin diagram - T=520°C 
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Figure 2��The variation of the fatigue life as a function of 
the stress amplitude at various fatigue cycles. 

∆ε∆ε∆ε∆εp/2 =f(NRexp) - Manson-Coffin diagram - T=300°C 

0,00

0,05

0,10

0,15

1,E+02 1,E+03 1,E+04 1,E+05

Number of  experimental cycles to fracture NRexp

P
la

st
ic

 s
tr

a
in

 a
m

p
li

tu
d

e
 ∆

ε
∆

ε
∆

ε
∆

ε p

Cycle 1

Cycle 2

Cycle 5

Cycle 10

Cycle Nr/2

 

Figure 3��The variation of the fatigue life as a function of 
the strain amplitude at various fatigue cycles.�
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Figure 4�� Thermal dependency of the stress amplitude 
vs. fatigue life curves 

����� 
������G��� ������� 	��������� �������� ���	��������

��	�
��
�8����+��<��
����������������7����������*������

7������������������	���������
�����������6�����������������

�������������8����7����
��
��8��������;��

�

Normalised stress aproach cycle 1

0,10

1,00

1,E+00 1,E+02 1,E+04 1,E+06 1,E+08

Number of experimental cycles to fracture NR

N
o

rm
a

lis
e

d
 s

tr
e

ss
 s

e
m

i-

a
m

p
lit

u
d

e
  

(M
P

a
)

�

Figure 5: Normalized stress amplitude by the tensile 
strength vs. the number of fatigue life curves 
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∆ε∆ε∆ε∆εp = f(NR)  - Plastic strain approach (Manson Coffin)- cycle 1
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Figure 6: Strain amplitude vs. number of fatigue life cycle 
curve 
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Figure 7: Comparison of predicated and experimental 
fatigue life using Basquin and Manson-Coffin approaches 
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Figure 8�����	�����
 of the predicted and experimental 
fatigue life by Manson-Coffin at half- and first cycles. 
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Figure 9: Comparison of experimental and predicted life 
by Basquin model using experimental and numerical 
input values 
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Figure 10: Comparison of experimental and predicted life 
by Manson-Coffin model using experimental and 
numerical input values 
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Table 1: Industrial and numerical values of maximal 
number of cycles for a tool used in aeronautical forging 
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Table 2: Industrial and numerical values of maximal 
number of cycles – automotive workpiece 
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