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DISCUSSION:

Nunierous criticisms can be directed at the design
and operational technique of the welding machine, most of
which would not apply to machines of more recent design.
Manually controlled lateral travel of the ring burner may
result in too restricted a volume of metal being heated, with
the result that upsetting may be concentrated in a small area
with consequent surface rupturing. Visual estimation of
temperatures at which welding is to be accomplished 1s subject
to personal errors and consequent erratic results. This may
be offset by standardization of gas pressures, length of time
of heating, etc., where such standardization 1s firét accom-
plished by means of ;emporature recording devices., On sensi-
tive steels, such as were used in this work, small variations
may produce inconsistent results, Too high an initial pres-
sure, subsequently increased by prevention 6? thermal expan~-
sion, may result in upsetting taking place when the steel is
at too low a temperature to be suflficiently ductile to absorb
the deformation without damage. In view of the considerable
number of variables in these welding experiments, little use-
ful purpose would be served in trying to estimate the impor--
tance of these variables by an examination of the data of
Table I. It should be noted that of the eighteen welded tests,
only one exhibited satisfactory ductility.

An examination of the data in Table II reveals that
normalizing in the welding machine produces no pronounced
beneficlial effect on ductility in bend tests. Nelther uni-
formity or non-uniformity of upset, nor light or heavy grind-
ing of upset prior to bending, has any pronounced effect on
ductility. Face preparation prior to welding apparently has
no definite effect on ductility. It 1s interesting to note,
however, that all interface fallures exhibited discernible

traces of machining marks remaining from the face preparation
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Flgure 11.

X500, etched in 4
per cent picral,

COARSE-GRAINED PEARLITIC STRUCTURE TYPICAL
OF HEAT-AFFECTED ZONES OF 'AS WELDED' MATERIAL.

X500, etched in 4
per cent picral,

FINE-GRAINED, FINE AND COARSE PEARLITIC STRUCTURE
TYPICAL OF HEAT-AFFECTED ZCNES OF MACHINE-
NORMALIZED WELDS.

Compare with Figure 10.
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