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This research investigates notch effect on fatigue life of HSLA100 steel which is widely applicable
in the marine industry. Experimental tensile tests and rotating bending fatigue tests were
performed on both smooth and notched cylindrical specimens and the corresponding mechanical
properties and S-N curves were obtained. To better investigate the notch and also size effect on
fatigue life of the specimens, two different notch geometries and specimen dimensions were used.
To calculate the fatigue strength factor, stress distribution under bending load is simulated for
smooth and notched specimens. Then, the stress distribution under bending load is converted to
stress distribution under rotating bending load using an in-house developed code. Finally, using
an in-house developed code, the fatigue strength factor of the specimens is calculated by weakest
link theory. In order to better investigate the weakest-link theory, in calculating the fatigue
strength factor, this factor is calculated using the classical methods and compared with
experimental results. Finally, comparison of theoretical with experimental results shows that the
weakest-link theory gives better predictions than other classical methods and the results are
closer to experimental ones. Also, Weakest-link theory uses the finite element results to predict
notch effect. This facilitates the use of this theory in fatigue design of complicated specimens.
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1 HSLA100  
Table chemical composition of the studied HSLA100 

          
0.023.991.61  0.26  0.67  

 2 HSLA100  
Table Mechanical properties of the studied HSLA100 

  
)MPa(  

  
)MPa(

  
(%)

  
)GPa(  

79089531197  
  

  
Fig. HSLA100 stress-strain diagram

1 - HSLA100

  
Fig. Edge-notched fatigue specimen geometry

2   

  
Fig. Plain and V-notched specimen geometry for fatigue test
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Fig. Specimens used for fatigue tests
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Fig. Rotating Bending fatigue machine
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Table Rotating-bending fatigue test results for plain cylindrical specimens

  
  

  
)MPa(
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9  400323526
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Fig. S-N curves for tested specimens
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Table 4 Rotating-bending fatigue test results for V-notched specimens 

  
  

  
)MPa(

  
)  

1  1603124535

2  1603214587

3  180558741

4  180675412

5  180925485

6  200328523

7  200402469

8  25041015

9  25053124

10  25092856

11  300  25254    
12  300  32568    

5    
Table Rotating-bending fatigue test results for Edge-notched specimens 

  
  

  
)MPa(

  
)  

1  2303156231

2  2303127451

3  250946732

4  250732421

5  250518000

6  280317000

7  280267315

8  280236321

9  31089231

10  310109654

11  360  26452    
12  360  15875    

 6   

-
(1)   

    
) 6 (

  
  

(a)  a=1441.4(Nf)-0.107

V   
(b)  a=1056.8(Nf)-0.129

  
(c)  a=1004.8(Nf)-0.101

 (1)  )1. a(   )1. b( )1. c(  
  

  
f
' = 1441.4, = 9.34

V   
f
' = 1056.8, = 7.75

  
f
' = 1004.8, = 9.90

3 - 

 .
 .

 -
 .

 .
 .

 .
  

[12].  

 .
 .

[19].1 
 

[20].  

(2) [10]:  

)2(  pf,v=1-exp -
b

2 

1- Weibull

)1(  a f
'(Nf)

-1 m

 [
 D

O
R

: 2
0.

10
01

.1
.1

02
75

94
0.

13
94

.1
5.

12
.1

8.
6 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 m
m

e.
m

od
ar

es
.a

c.
ir

 o
n 

20
24

-0
4-

23
 ]

 

                               4 / 8

https://dorl.net/dor/20.1001.1.10275940.1394.15.12.18.6
https://mme.modares.ac.ir/article-15-4205-en.html


    

HSLA100     

13941512  117  

 .b 
 ( ) 

 .*
A0 

 .a 
  

  .
 (3)   

)3(  a=
1
v0

a
b

v

b

  

)4(  a=
1
A0

a
b

v

b

V0 A0 v 
   

) 2 (
) 5 (  

)5(  Pf,v=1-exp -
n

N*
0(R, a)

bn

bn ( ) 
 . b 6   

)6(  bn=
b
m

m   

 .
  

 
  .

  

   
 )  

 (2  .
 ) 

 ((1).
  ( )  

1-3  ( )

  
2-3 

)  (
 

 .
mm3 19572 mm2 6448   

3 -1 -   
S-N 

 .

 .P  
N  .

P–S–N  .S-N 
 .

P–S–N P-N 
[20,21]. 

 .

 [22].  
S-N 

P–S–N 
 ( ) .

S-N  .

 . i
 

 .
  

14 
714 

 .S-N 

  
1 

 .

 
[23] .

) 7 .(  
  

  
Fig. N-S curves at different probabilities of failure
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Fig. cylindrical rotating bending specimen cross section
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Fig. Stress distribution at rotating bending (a) and static (b) loading for V-
notched specimens
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Fig. 10 Stress distribution at rotating bending (a) and static (b) loading for
Edge-notched specimens
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Table 7 Predicted kf by different classical methods 
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Table 8 Different classical methods prediction error percent
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