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ABSTRACT

The topic of this paper is the crack propagatioralgsis used for the Woéhler diagram
calculation. There is developed an analytical modalid for positive pulsating cycles
where the cracks faces remain open at all times.
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1. INTRODUCTION (Fig. 1) subjected to a pulsatile load of two
equal and opposite forces F (t).

In the middle of the specimen there is a
k perpendicular to the force direction,

One of the long term structural evalua-
tion criteria is the fatigue assessment. For thi%rac
criteria there are used the idealized Woéhler

diagrams, based on the crack propagation avyhose length a(f) grows in time between
cording to the material and structure types. I%'“‘”:a (originally existing technologically on

this paper an analytical model for articuIa:Ithe specimen surface due to the imperfect
pap yt P surface processing) to a final length at

structural and loading cases is developed. which the specimen breaks when left with
only the strength of the shaded surface. If the
failure is due only to the insufficient strength
aa of this surface, for a material resistant to
= b bending and axial loads in the elastic range,
the maximum stress in the crack section is

Omax = F/Af + FQ/Wf

2. THE ANALYTICAL MODEL
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X where:
Fig. 1 Af = b(h —a)
is the failure section area,
W; = b(h-af)?/6
is the minimum section modulus,
t F=o0,bh e=g/2 .

Fig. 2 It thus results:
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Fatigue or durability calculations are 6 =0 h(h+2af)
made by using Woéhler diagram, a diagram max = 0f (h—af)2
which is obtained experimentally through
specific procedures applied for a long time.where the maximum pulsatile flow is written
One should consider a rectangular specime®s (see Fig. 2)

1)

© Galati University Press, 2016 101



Fascicle XI The Annals of “Dunareadiss” University of Galati

60=Fpax/Ao = Fbh One may compare Wohler curves as

andoy; represents the material tensile strength, Calculated according to the “methodology
According to Paris-Erdogan law for the deecrlbedllabove .]y.wt(?thcr)]se (?eterm:jned. dex—

- . perimentally specified in the rules and guides

c(;ack grovvth regime [4], [5] of societies, as per DNV and GL [2], [3] and
—a = =Cy ( jy 0 max N (2) [6]. One may notice that in the above fo_r-
dy mula h also appears, usually representing
where N is the number of applied pulsatile loadplate’s thickness. In [3] an experimental cor-
cycles; C and m are material constants (forection based on thickness is given, which

mild steel C = 3.5-6, m = 3) outlines the influence of the plate’s thickness
0857+ 02650 on the Wohler curve.
Y(a) = 02651-a)* + 7z The above formula has been obtained by
(1‘0() analytically integrating the variation of the
=a(N)/h (3) crack’s length "a" on the number of pulsating

load cycles N, while considering bath., and
Y as constants during crack propagation. If
one takes into account that the form factor Y

N __Jaf da (4) depends ona = a/h andf depends omu
(\/_)“ am? through a formula similar to formula (8), then
O the integral in formula (4) can be solved nu-

merically by using equation (3) for ), (12)

By integrating the Paris-Erdogan differ-
ential formula between and ait results:

If y™ andcsmaX are considered as almost

constant, then the integral can be analytically ) da " plEm2)
obtained to be: (5) oPN; = T 7 1)
o1 e apmdgend cfym)" = Y™(@pm(@)  cn

- CY"‘cmax( ﬁt)m L am? - CY"“G%X( n) (1- my2) The integral I§) is solved b usmg i)

from (3) andp = (1+2a, )/(1-a, )?, the final

By changing to the dimensionless varlables"mit as being calculated through formula (20).

B=0Omax/0; >1 (6)
3. CONCLUSION
a =a—f<1
""h The calculation procedure described in
Equation (1) becomes: section 2 is valid for positive pulsating cycles
b= 1+ 20, g where the cracks faces remain open at all times.
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