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The gas transport facilities continuous
operation under such modes cannot but cause their
significant moral and physical aging, i.e. the
equipment engineering level discrepancy to
modern requirements (e.g. operating reliability
index, environmental safety).

Gas motion state in the gas pipe-line is
unsteady. In such cases, the pressure
oscillations, which may be of periodic nature with
certain time damping ratio, occur in the gas pipe-
line. The nature of such oscillations can be varied
depending on the reasons, which caused them.
Such time pressure oscillations lead to stresses
cyclic changes in the pipe walls with a frequency,
which approximately corresponds to cyclic load
diurnal period.

A comparison of appropriate values o, ,

extrapolation using test results of samples with
crossing joints, showed that both methods give
almost equivalent results. The tolerance fatigue
limit corresponding to survival probability 0.99
obtained by extrapolation using the equation
becomes stable when the number of samples,
which are tested in a limited fatigue area, is 10-15
items. The maximum deviation of the limit
determined by ten different random samples
corresponding to 10 and 15 samples from the total
120, which are tested at the tension higher than the

fatigue limit, from the same limit o, set by testing

of 40 samples with step-load change on the base
107 cycles, did not exceed + 5% (Fig. 1). In this

connection, for the analysis of dependence Ao, ,
AR(P):

Ao, , AR(P), which are obtained according to the ﬁ,%
tests data with step-load change and by o
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Figure 1. Deviation of fatigue limits, which are obtained by extrapolation, from experimental fatigue limits

depending on the samples number

The maximum exceeding of medium
fatigue limit above its lower confidential interval
when the number of tastings n=20 is only 4.6%
(Table. 1).

The obtained deviations Ac,, AR(P) do

not practically depend on the type of connection
and cycle characteristics, which indicate the
homogeneity of variance of welded joint fatigue
limits. The observed pattern  simplifies
significantly obtaining of characteristic and design
resistance of fatigue failure welded joints.

When determining of fatigue limits
average values according to data, the
representative sample is enough (corresponding to
the tests results of 10-15 samples). As calculation

deviations Ao,, and AR(P), we can take the

average value Ao, and AR(P), which are shown
in the Table, and then

RE =g, -AC,

R =R -AR(P)

Table 1. The values Ao, and AR(P) for different welded joints

Connection and cycle Ao AR(P) %y
.. r r , %

characteristics kg/mm? P=0.950 P=0.970 P=0.990 (c,)"

Buttr=-1 0.12 0.49 0.60 0.81 101.8

Surfacer=-1 0.15 0.63 0.65 0.86 104.6

Serface r=0 0.17 0.73 0.88 1.18 102.5

Connections with

crossing joints =-

1 0.12 0.50 0.61 0.83 101.3

Average value 0.14 0.56 0.69 0.92 -

More often, however, o, is determined by

building of stability curve in logarithmic or
semilogarithmic coordinates.

At that, as the average value of the fatigue

limit, the stress level is accepted. This level
corresponds to the horizontal curved line c—N,
which location is usually predetermined by tests

result of two samples only. In this case R’
defining requires some adjustment.

Conclusion

Testing result of two samples, which
determine o, may be different: either only one

or two samples undergo given test cycles without
failure. In the first case, the stress level, at which
these samples were tested, is accepted as the
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average value of the fatigue Timit. In the second
case, o, is determined as the average value of

two stress levels: level of considered samples
testing and the level exceeding the stress, in which
at least one sample is destroyed.
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