











































































































also reduce the resulting notch effects or

stress concentrations.

Current practice usually requires only
that welds in welded bridge members be
deposited in accordance with accepted pro-
cedures. Quality control of the end product
continues to be a problem in spite of ad-
vancements in the field of non-destructive
testing. Several new and sophisticated
techniques have been introduced, but the
problem is a difficult one for the bridge
engineer because of the shape and location
of the welds and the size of the members
involved. The problem is of such importance
that constant review and study of the various
techniques is warranted.

Use of surface coatings. Another method

of improving fatigue strength may be found
through the use of surface coatings.
investigator has found that the application of
an epoxy coating to the weld and weld-affected
areas of butt-welded plates will increase their
fatigue strength about 75% 7. This improve-
ment is attributed to the smoothing effect of
the epoxy coating and to the reduction in the
notch effects found at a weld. Another ex-
planation might be that stress corrosion is
If the

latter, an epoxy coating would shield the

often associated with fatigue failure.

material and substantially slow the process

of stress corrosion.

Supporting evidence may be found in re-
ports published of studies at the National

18, 28. These tests showed

Bureau of Standards
that an improvement in fatigue strength may
be realized by coating the specimens with an
oleophobic film, a film which is unwetted by
all but the lowest-boiling hydrocarbons., These
same films are also hydrophobic and are ef-
fective in preventing corrosion. They form

a tightly packed monomeolecular film on

A German

metal surfaces. The improvement in fatigue
strength was greatest when the coating com-
pound contained a carbon chain of at least

twelve.

A practical coating must have a greater
fatigue strength than the metal itself, pre-
ferably over a long period of time. It must
remain impervious to atmospheric conditions
and must maintain these properties over a

fairly wide range of temperatures.

Present theory of the mechanism of
fatigue failure indicates that fatigue is
primarily a surface phenomenon and that

fissures appear early in the fatigue process

It is likely that a film which forms an effect-
ive barrier to oxygen and water molecules
will reduce or eliminate corrosion in the
stress concentration formed around these

fissures.

Tests reported on an unalloyed steel
indicated that this preliminary explanation
of the improvement noted may not prove sat-

2ty pp--100-401. Specimens were

isfactory
fatigue tested in purified and dried gases,

oxygen, nitrogen, hydrogen, and argon, as
well as in laboratory air. Very little dif-

ference in fatigue strength was noted.

Therefore investigations of the use of
surface coatings may result not only in the
development of a very practical and signi-
ficant method of improving fatigue strength,
but may also lead to further understanding of
Al-

though much additional study will be required,

the basic mechanism of fatigue failure.

preliminary investigations are very encour-

- aging.
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