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Definition of critical plane

Stress and strain tensor of thin-walled tube obtained from strain and stress Mohr’s circle：
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calculate γ for θ=0 
to

print out the 
maximum value of 

γ =γ1,γ2,γ3 and 
θ=θ1,θ2,θ3

calculate ξ,η,ε for γ 
=γ1,γ2,γ3and 
θ=θ1,θ2,θ3

Print out maximum 
value of γmax, εns 

and corresponding θ  

The simple flowchart to find critical plane and critical angle of thin-walled tube
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Comparation of Different Critical Plane Method

Shear strain is taken as critical plane parameter
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Critical angle changes with phase angle
Comparison of predicted and experimental lives 

for different critical plane definition method



A New fatigue life model

The modified fatigue life model: 
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The modified fatigue life model: 

A New fatigue life model
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Comparison  of Different Fatigue life model

Comparison of predicted and experimental lives  for several different models:
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Comparison of predicted and experimental lives for the Manson-coffin/ Morrow  model/ the  SWT 
model and the proposed new model

预
测
寿
命
/
C
y
c
l
e

试验寿命 /cycle

LY12CZ
SNCM630
Pure Titanium
Titanium Alloy BT9
7075-T651

预
测
寿
命
/
C
y
c
l
e

试验寿命 /cycle

LY12CZ
SNCM630
Pure Titanium
Titanium Alloy BT9
7075-T651

试验寿命 /cycle试验寿命 /cycle



All the material properties and material data are obtained from research papers:

材料名称 σf'
/MPa

b εf' c

SNCM630 1272 -0.073 1.54 -0.823
Pure Titanium 647 -0.033 0.548 -0.646
Titanium Alloy BT9 1180 -0.025 0.278 -0.665
Titanium Alloy TC4 1117 -0.049 0.579 -0.679
LY12CZ[29,30] 724 -0.063 0.137 -0.654
7075-T651 AL Alloy 860 -0.1 0.9 -0.909

Data Sources
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1. Critical plane method is proved to be effective  in the process of  fatigue life estimation.

2. Shear strain is taken as critical plane parameter and strain energy  is taken as damage 

parameter .

3. Through a series of comparisons, almost all the predicted data can be located in the 
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3. Through a series of comparisons, almost all the predicted data can be located in the 

double error strip of experimental data.
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