Field
Welding

Effective rail welding, both plant and field, has been
the subject of considerable past research. In fact, a spe-
cial symposium dedicated exclusively to railroad rail
welding was held in 1983. However, recent research has
focused particularly on the subject of the ficld welding
of rail.

Of two recent studies into this subject, one addressed
field welding in a general vein, covering conventional
thermite (aluminothermic) welding along with other
field welding techniques.? The second study focused on
the determination of strength and other structural proper-
ties of thermite welds applied in premium rails?

Analyzing available processes

In reviewing the various types of welding processes,
there appear to be several having potential application in
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the field welding of rail. These are presented with
selected parameters in Figure 12

One way of classifying suitable processes for rail
welding is by their heating power densities (see Fig. 1).
The techniques which produce a relatively low heat
input (less than 1000 W/cm?) also require the lowest cost
equipment short weld preparation time, and little or no
preheat. However, those processes which produce higher
heat inputs (more than 100,000 W/cm?) also call for
expensive equipment, significant weld preparation, and
preheating. It appears that the techniques requiring lower
heat input lend themselves most readily to rail welding
in general and field welding of rails in particular.

The thermite welding process is the most widely
used field welding procedure in North America. When
properly performed, it will produce welds of “suitable
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Figure I — Estimated Parameter Values for Selected Rail-Welding Processes




strength and integrity” for railroad use.* However, the
welds obtained are characterized by low ductility and
low impact toughness.? In addition, if the thermite welds
are “improperly made,” casting imperfections can occur
such as shrinkage cracks, slag entrapment, or porosity
defects. Depending on the shape and size of these
defects, the strength of the weld can be reduced.
Correspondingly, the weld’s susceptibility to fatigue can
be increased.”

Two other welding techniques, both with similar
heat density inputs to that of the thermite welding pro-
cess, appear to have potential application in the field
welding of rail. These two processes are gas pressure
welding and enclosed arc welding. They also require rel-
atively low initial investment in equipment, along with
little or no weld preparation. In addition, the two offer a
potential for producing field welds with better ductility
and improved impact toughness of the weld metal.’
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Gas pressure and enclosed arc welding of rail appear
to attain improved bending fatigue properties, together
with increased static bending strength. These two alter-
native welding techniques have been used overseas for
the field welding of rail.

Thus, it appears that the alternative procedures
noted, together with proper inspection and maintenance,
can provide maintenance officers with added options in
caring for that potential weak point in the rail, the weld.
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