
Fatigue Stress Concentration Factors

6-10 Stress Concentration and Notch



• s = kfsnom+ = kfso

• t = kfstnom = kfsto

• kf is a reduced value of kT and so is the nominal stress.
• kf called fatigue stress concentration factor



• kf = [1 + q(kt – 1)]
• kfs = [1 + qshear(kts – 1)]

– kt or kts and nominal stresses
• Table A-15 & 16  (pages 1006-1013 in Appendix)

– q and qshear
• Notch sensitivity factor
• Find using figures 6-20 and 6-21 in book (Shigley) for steels and 

aluminumsaluminums
• Use q = 0.20 for cast iron

– Brittle materials have low sensitivity to notches
• As kf approaches kt, q increasing (sensitivity to notches, SC’s)
• If kf ~ 1, insensitive (q = 0)

– Property of the material



Notch Sensitivity Factor

The notch sensitivity of a material is a measure of how 
sensitive a material is to notches or geometric 
discontinuities

• Calculate Fatigue Stress Concentration Factor Kf using 
Kt and q:



Geometric Stress Concentration Factors



Fig 6-20 Reversed bending or reversed axial loading 







Ex:AISI 1020 as-rolled steel

Sut = 448 MPa = 65.0 ksi 

Ex: Find an expression for max. stress 



•Find s’nom (without SC)
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• Now add SC factor:

   nomtnomf kqk sss 11 

– r = 6 mm
– q ~ 0.8



– Unloaded hole
– d/b = 12/60 = 0.2
– kt ~ 2.5

• q = 0.8
• kt = 2.5• kt = 2.5
• snom = 2083 F

  
    

 F
F

kq nomt

4583

208315.28.01

11






s
s

ss

























6–11Characterizing Fluctuating StressesCharacterizing Fluctuating Stresses

 Fluctuating stresses in machinery often take the form of sinusoidal pattern because 

of the nature of some rotating machinery.

 Other patterns some quite irregular do occur.



Fluctuating stresses
• Mean Stress

•Stress amplitude
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• Together, sm and sa
characterize fluctuating 
stress
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For a given stress amplitude σa , 
as    the mean stress increases, 
the  fatigue life decreases



There are several basic methods to obtain one diagram from these curves,
which enable to define intensity of ultimate stress amplitude for given midrange stress


