WELDING AND CUTTINC

the welding machine Permanent injunes,
and several fatabtes have been caused by
neglechng to use the Lne-disconnectng
switch before malking adjustments The use
of single-pole pnmary circwt breakers and
electronic contactors which leave one lne
to the welder “hot” makes this precauhon
mperative

Current and timing controls are of two
types, mechanical and electronic 1f wom
parts throw the mechanical control out of
synchronism with the current and voltage
waves, transients may cause severe damage
to the equpment Synchromism should be

y mantained, particularly on high-
power equpment The electromic controls
are placed in the pnmary arcut and mvolve
high voltages which must be guarded by
proper insulation, lockouts, and safety
switches

All electncal work should conform to ap-
plicable codes

Cables

The hugh current of the pnmary circuts
(up to 10,000 amp) n resistance weldng
does not permit the use of plugs except for
control circuits, usuvally 120 volts or less
Power lead termwals should be securely
and permanently attached with screws or
bolts for the durahon of service

The magnitude of the secondary welding
current 13 such that the cables for a porta-
ble welding machine must be heavy Even
with sizes from 200,000 to 1,000,000 circular
muls, copper losses are high and 1n many -
stances water cooling 15 required, especially
for huigh production portable, as well as mult-
ple-spot station, welding machines The
length of these cables vanes from 1 to 14 ft,
the later being the maxmum consdered
reasonably economucal The covenng for the
cable used with a portable weldmg machine
13 thick, hugh tensle rubber.

Abuse of the cables for resistance weld-
ing 15 severe The production requirements

demand the utmost of the cable matenals
used, and even the best cables need frequent

replacement dunng a production year The
cables are subjected to electnecal pulsation,
bending, and twishng Electncal pulses at
the rate of 3,600 per mmute cause B con-
tinuous whipping of the two cables which
leads to faigue and eventual breakdown.

Strapping will check the movement of the
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cables and will prevent excessive wear,
kicking of the operator, and unnecessary
muscular strmn The secondary voltage
presents httle shock hazard, since the max-
mum voltage 13 about 80 volts, but the op-
erator can be hurt by a cable blowout
caused by steam pressure from faulty water
coohng circulation

A penodic check for weak spots in the
cable covening 1s good practice. The use of
concentne welding cables 15 advised because
they do not have the undesmrable features
of the pulastng cables Portable welding
machines, including the cables, should have
proper weight balance to permut operation
without undue strain to the operator

Electrodes and holders

For resistance welding, copper or copper
alloy electrodes are in general use Made n
vanous shapes for particular applicabons,
they are, wath few excephons, water-cooled
Resistance-welding electrodes, unhke those
used in arc welding, are not deposited on
the work. However, the high current densi-
ty and continuous application of mechanical
force finally cause wear and necessitate re-
dressing and replacement

Electrodes are placed in holders connect-
ed to the secondary cirewst The welding
pressure 18 also applied through the holders
Theirr designs cover a multtude of apphca-
tions and vary conmderably with the weld-
ing methods used Electrode holders and
electrodes should be water-cooled to rmm-
mize softening of the metal from heat and
to reduce the chance of heat burns to the
operator
Machine installation

Installabion of resistance welding equip-
ment should conform to the National Elec-
trical Safety Code and the Natwnal Elec-
trical Code. Some items worthy of special
attention are hsted below.

1 The frame cabinets for welding machwes
and for auxbary equpment should be
grounded The ground wire should be
omitted, however, on AC power sources
that are grounded or where the manu.
facturer does not recommend grounding
Where water-cooling 13 provided, the
welding machune 15 considered adequatelv
grounded when electncally connected to
water pipes,

2 Control eircuts should operate on low



