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Armour Plate Cooling Rates in Welding.
PART 1IJo = TUnlonmelt Automatic Welding.

Iatroduction:

This part of the present investigation is spsci=-
fically ccncerned with Unlonmelt automatlic weldlng and the
resultant cooling rates in the heat-affected zones. As Ib
Partl, 1t was desired to determine the cocling rates asso=-
ciated with normal welding practice and the verlations of
these cooling rates that could be obtalnasd by varying welde
ing conditions within prectical linits. The transformation
products resulting from these varying cooling rates are of
prime importance and are a function of the time=temperature
relations above the equilibrium temperature.

This investigation is concerned with the effects

of welding conditions on the base metal of the heat-alfected

zones and is limited to certain areas wlthin the zones 3

determined by thermocouple locatlion.







































ADDENDUNM

In both Part I and Part II of thils report, grain size;
and austenite inhomogeneity factors have been such as t¢ prevent
correlation of cooling rates with microstructurss.

The woelding of high hardenability materials produces
within the heat-affected zone a hard, coarse-grained structure.
This structure is associated with high maximum temperatures and
possible complete sclution of carbides and alloys in the austen=
1te. The cooling rate, if just exceeding the criticel cooling
rate, will result in the maximum herdenesbility of the stesl
being developed in these areas. The response of the rwwsindar
of the heat~affected zones to the cooling rate is conditicned upon
the smaller graln size and lower maximum temperatures obtained;
with consequent inhomogsneity ol the ;‘:\ustenite° The result would
be a lcwer dévelopment of the potential hardenability end pro-
bably superior ballistic performance. In brief, in the case of
the high hardenability materials the hard, coarse-grained area
ls least able to resist shock and penetration and is therefore
critical.

In the welding of lower hardenability materials the
development of maximim hardenability in the coarse=grained area
cf'the heateaffected zone would not be expected to produce the same
sensltivity to shock and penetration as in the high hardenability
materials. The weekest area wlthin the heat-affeocted zone would
be that In which the grain size is fine an@ the maximum tex ora=
turo atteined relatively low with the consejuent inhomogenelity
of aﬁsteniteo Here the maximum hardenabllity 1s not developed
and this, in conjunction with low potential hardenability, pre-
sunably would result in low reslstance to penetration.

Materials of medlum hardenabllity are more difficult

to aszess 1n regard to their response to the thermal cycle of




























