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A WELDING TECHNICAL READER

PART 1

ACCESS TO WELDIN G
LITERATURE.

1. What -is ‘Welding?.

It is generally known t‘ﬁ;at@)jw‘éllding is the
joining of two or more surfaces (usually metaIs but
not always) so that® the matenal of 0ne® mixes to-
gether with that® of the other “to produce a homo-
geneous union. In order o obtain a joint'in welding
metals, there must be a sufficient combination of
proximity and activity between the molecules of the
materials to be welded® so that they can form com-
mon, metallic crystals. The range of combinations
of proximity and activity is so great that joint may
be produced only by temperature, without any exter-
nal pressure, or only by pressure, without the ap-
plication of heat.

Since most metal surfaces tend to become unclean

&t raised temperatures, great attention must be given®

1



to methods for preventing oxidation and other con-
tamination in order to obtain high-quality welds.

Other factors that® musé be iaken into account in

welding are the metallurgical effects that® result from
the heating and cooling which accompany most weld-
ing processes.

To obtain satisfactory welds, then, it is necessary
to have the following: a) a satisfactory heat and/or
pressure source; b) a means of protecting or cleaning
the metal.

According to the source of energy used for heat-
ing the metals and the state of the metal at the place
being welded®,all ex1st1ng weidmg processes may be

classified into two broad systems fusxon processes and

pressure processes In the case of the flrst system,

only heat .is emponed and 1n that® of the second
system, both pressure. and heat are’ used In both
systems various Weldmg methods have been developed.

Notes ; EE

@ that %37, 3]ty I BN S EMA,

@ so that 7’31515]‘ BIHR BN, AR BRER (U B,
Bt ), WA, FREREN (UE-, HT)
!(Eﬂ\“ﬁﬁ~’tﬂo FOoNHWMBEF Y W A in order that's
thgt, @]41".%"’,%%*‘]%&?;1)%‘] can, could, may, might
% FRERNETE T A so ... that & that, e
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2. Heat Treatment of Steel

The welders must be familiar with how to heat

treat metals.® Heat treatment is a method by which
the physical properties of a metal can be changed.
There are three main operations in the heat treatment
of steel: hardening, tempering, and annealing. The
hardening operation consisis of heating the steel above
its critical range and then quenching it, that is,
rapidly cooling it in a suitable medium such as watef,
brine, oil, or some other liquid. Having been hard-
ened,® the metal must be given a tempering treatment
which consistis of reheating the hardened steel to a -
temperature below the critical range, thus producing
the required physical properties.® Tempering is also
called drawing the temper, because: this operation
gives a steel object the temper being required.®
The critical points or critical temperatures are
the temperatures at which a certain change ‘tokes
place in the physical condition of the steel. These
points are very important because, in order to - pro-
perly harden a piece of steel, it must be heated to a
temperature above the upper critical point. Having
known® the critical points for a certain steel, we
can easily control the heat in the furnace. Gas, oil,



and electric furnaces are the most commonly used for
heat treating metal.

Annealing is the uniform heating of a metal
above usual hardening temperatures, followed by very
slow cooling. Annealing may be carried out either
to soften a piece that is too hard to machine or to
remachine a piece having been hardened.® Annealing
also relieves internal stresses produced by machining.

In welding, heat treatment usua11y> refers to the
post-welding intxloductiori of heat to the weldment,

to remove conditions brought about by the heat of

welding.

Notes 8
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3. The Selection of Metals in Welding

Most of the seventy-five or so metals in nature
are used in industry, and about one-third of the
metals are of interest® in welding. A use can always
be found for the particular combination of properties
represented by any metal. Besides, the range. of
available metals has been greatly extended by alloy-
ing, and there is no limit to the number of alloys
possible to be developed.® From the one metal iron,®
probably more than 25,000 alloys of steel are found
to have been developed,® although the uses of piure
iron are'very few in comfrast to-the vast range - of
purposes served by the many steel alloys.

The basic characteristics that make the metals
so very useful are their weldability, hardness, stiff-
ness, and ductility (that is the property to be shaped
easily®). These characteristics of metals are of great
importance® to a welder. If he has some knowledge

of them, he is certain to have his welding jobs done®

in a proper way.

There is no such thing as an ideal metal, al-
though nickel may be considered to have come closest.®
For a ’p.articular application, the best selection is the
r.netal that has the most favourable features. Probably

T



the two most important characteristics to be consi-
dered are cost and weight. Weight particularly has

been paid greater attention to in® recent years owing

to the development of modern industries. It is for
this purpose that aluminium and beryllium are used
to make aircrafts and rockets.® Cost must be bae
lanced against other characteristics of the ‘metal. For
example, it is possible to replace beryllium by metals
of only a hundredth the cost, but such substitutes
cannot match beryllium’s stiffness and strength, and
the industries® concerned may decide that the super-
iority of beryllium warrants the increased cost.’ Fot
other applications, however, beryllium is not in such
a favour, and therefore is not consideted as a- metal
to be required.® :

Notes e
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