19. Nomograms for estimation of stress concentration
factors

The formulas based on the simple elasticity theory of bars can be used if and only if the
deviations from the bar assumptions are not substantial. As most of the real structures
incorporate bodies with a sudden (stepwise) change in their cross sections, regions near
such cross section changes must be judged from the viewpoint of the failure risk; most
of the operation fractures occur just in these regions. The notch (i.e. stepwise change in
the cross section) can be targeted (fillets, holes, shoulders etc.) or undesirable (cracks,
inclusions).
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The nominal stresses o, and 7, are stresses calculated using the formulas for simple
tension, flection or torsion. ensio

The values of stress concentration factors « evaluated using numerical (FEM) or expe-
rimental (photoelasticimetry) methods are presented in the form of graphs (nomograms)
for various notch shapes and various types of loads [7]. At any of these nomograms, the

shape of the bar and of the notch is defined, and the formula used for calculation of
nominal stress o,, should be presented as well.
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Circular bar with neck - tension
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Circular bar with neck - flexion
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Circular bar with neck - torsion
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Circular bar with shoulder - tension
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Circular bar with shoulder -[Iflexion
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Circular bar with shoulder - torsion
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Flat rectangular bar with neck - tension
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Flat rectangular bar with neck - flexion
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Flat rectangular bar with shoulder - flexion
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Angular beam

1 1 1 1
I I I I
I [ [T B [N
I I I I
I I I I
“““““““ | e e T T e e e R T R gy
I I I I
I I I I
““““““““““ S N P P O SO S
I I I I
“““““““ U S O S SO U S B U I A L
I I I I
I I I I
IIIIIIIII e [ e O Y
I I I I
I I I I
“““““““ [ R S i il I APl MERPEILI R S
I I I I
. . _ . . " . _ . . . _ . . " _ . . . -
“““““““ s s L s RO T (S
I I I I
“““““““ L [ Y (R
I I I I
I I I I
“““““““ L T I T B e SIEILEIE LI TN
I I I I
I I I I
||||||||| | S A N
I I I I
“““““““ S S S SRS N S R
I I I I
I I I I
““““““““““ A R S
I I I I
I I I I
“““““““ | M A A R A
I I I I
“““““““““ I O S S S S I (O
I I I I
I I I I
IIIIIIII L A A
I I I I
I I I I
““““““““““ P S S S A S SRS SR A A B S
I I I I
I I I I
“““““““ R A A A A R A R i A
I I I I
R T [ [T S S S S B [ S
I I I I
I I I I
R TR R [T TR R R S R SRR (B AP A
I I I I
o | | |
|||||||| | e s N R
I I I
““““““““““ A A SN SN B S 7 NS
I I I
I I I
“““““““ | I L I A ] FI R I P
I I I
I I I
““““““““““ s S P
[} I I
““““““““““““““ T S S B S IR S
I I I I
o I Co I
1 1 1 1
o < ™ N i

1,0

0,8

0,6

0,4

0,2

0,0

r’h

Overview of shapes |

ONTENT

previous



