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Weld Appearance

The maove to push-pull circuitry, implemented cu u nts,

on a custom resistance-welding machine used

to fabricate prison doors, i weld- E
pmce;s mnipr::lnd qu:l'rt':.n;';s:e:slamr ve" 0“

content while boosting throughput, while Fa hri cated

reducing power consumplion by 20 percent.

oo PFISON DoOOIS

pilving excessive heat in a resastance spot-welding (RSW)
selup cam canise excessive masterial shrankage st the weld nugget,
WWhen weld appearance counts, as it eften does, this means oper-
atirs have to go back and fill in the craters created duae to shrink-
age. After the Bondo comes grinding and sanding to smooth the

Series Wealding

area. End result: extra hours of wasted labor that fail to add value
and instead just shrink the bottom line.

At the Custom Prodwas Division of Chiel’ [ndustries, in Grand
Isdamd, ME, an aging multi-gun sesisance-spot-welding (RSW)
enachine was causing just that scenario; huge power requirements
for welding, and hours upon hours of postweld finishing. The divi-
sion manufactures hollow-metal prison doors, wall panels and
other products for the correctional industry amd, yes—appearance
dioes count, even in prisons. Resistance-welding hat-section stiffencrs

o sheatmetal doors and wall panels on itz 204-yr-ald machine
resulied in welds thar "were so loa,” savs Chiel Industries msaintenance supervisor
Bill Peters, “that each weld caused a hage divat, We needed something better, ts
improve weld quality as well as increase speed and throughpus.”

Custom Machine, New Welding Process

Samcthing bever came Lite in 2008 with the arrival of a new custom-designed
and buailt BRSW mezchine fram T.L Saow Co., Chantanooga, T, Among ins design
enhancements is the use of push-pull circuitey rather than the series-style cirouit
previowsly employed, as well as automation features b impm'l.'tlhmuth]ml by as
much as 20 percent.

Wall panels and doors comprize 12-gauge galvanneal panels 2 1o 4 ft. wide. The
machine joins a serses of rolled hat-section stiffeners, of 16-gauge cold-ralled
steel, b thee paneds in several rows spaced 610 12 i apart. Resistance welids are placed
every 3 i, along the stiffence Mlanges,

The new machine mounts 16 pneumatically operated weld ovlinders and weld
guns to o machined dovetail slide to the upper crown; guns can be independently

The series RSW circuit (top) previcusly used at Chief Industeies employed
one transformer to provide power to form four weld neggets, Push-pull
welding (bottom) now in wse al Chief features oppesing electredes—iour
per transformer—ia generale two spol welds simulianeously,
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pasateoned along the lergth of the crowm
b accomumodate custom weld patterns,
Loweer tooling comprises 16 high-pressisne
platen-mounted electrede holders, A
toggle fable bowers the tooling to allow
indlexing of the pane asiemblics, betwemn
weld sequences, 1o avord dragping the
psaserial across the tap af the dectmsdes,

“That’s just one advantage we gain
from the new machine™ says Peters,
noting that premature electrode wear
fram the previous machine led 1o exces-
sive weld-tip dressing, and caunsed
unplanned downtime, Mow, once a se1
of 16 welds has been completed and
the togple table drops to mave the elec-
trndes away from the material, the
assembly shifis by way of two gauge
bars, one on cach sude of the machine.

Sinse order size for cach door can be
as litle & one o o, setaps <hange fre-
quently and autemating the gauge-bar
sefup was & key machine ip-:cil'ir;.arinn.
adds Peters, allowing speed amd
throughput to climb, To manufacture
wall paneli—which the firm hopes ta
meowe Tile in a big way by virtwe of the
i proved productivity and qualiny in's
enjaying with the new machine—eypi-
cal order size is 12 panelsicell,

How it Works

Ter run the machine, an aperator
leads a pre-tacked panel onte the
machine and positions i against the
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lefi-hand gauge-bar assembly and
underneath 2 series of laser-dot indica-
tars, Thess indicatars help the operator
.ﬂiﬂ,n the material to ensure proper weld
pl:rem-rnl a|nr:g_l|'.|: stiffener ﬂa.nprs.
The aperator then initiates the weld
sequence, The rght-hand gauge bar
extendds and forces the panel against
the cpposing gauge bar, With the panel
locked into weld position., the toggle
tahle extends to bring the 146 lower elec-

The push-pull setup provides
baffer weld conlral and
nicer-looking nuggets, with
much less heat input

trodes up, The upper welding guns then
extend downward and the fisst series of
1 welds are completed, The guns refract,
the toggle table drops, the gauge bars
shift the panel and the sequence repests.
Thee setup uses 1. 25:in.-dia. zirconi-
um-copper electrodes {preferred for
welding galvanneal and sther coated
materials, o avoid cleatrode sticking)l—
Taffalay TA- 250 male caps on top ard
a flat-face lower electrode. Reduced weld
heat and power, combimed with ike abil-
ity of the toggle table 1o prevent dectmode
marring during indexing of the assembly,
have improved electrade life between
dressings by 20 percent, says Peters,

To fabricate a prison-docr
panel (shownl, Chief Indus-
tebes” now automabed resist-
ance-welding machines fea-
| tures 16 opposing sets of
welding guns 1o spet-weld
mild-steel top-hat-shaped
stiffeners to a galvanneal
sheel. Botlom alectrodes
maunk on & toggle 1able that
lifhs Bl edecirodes inbo weld-
img position &% the top elee-
tredded indes downward. With

& weld cycle completed, the
toggle table retracts to allow
the panel to aulomaltically
index to the next weld posi-
tion without dragging over
the botiom elecirodes,

Turmn Down the Power

Along with its astemation capehili-
ties, the machine’s push-pell circaitey is
a I:-ig hit at Chief Industries. T, |. Snow
engineers designed each of the
maching's eight push-pull circuits,
which run along the width of the
rachine, to inclade four weld guns and
twi transiormeers, The machine's upper
crown and its bvwer knee each hold a
bank of eight transformers to power
the circuits. This differs consuderably
from the previows machine’s series-
welding circuitry, which wsed only four
huge transformers mounted 1o the
upper cpown, Each transformer had 1o
geEnerate frmugh power b complete a
set of four welds per cycle.

“We reallly had 1o crank up the power
v pall the nuggets and form the spor
welds,” says Peters, " This created quite a
divot at cach weld location. Now, the
push=pull setup provides bhetter weld
control and nicer-booking nuggets, with
much less heat input, so the resulting
divals are harely visihle.

*Yis, we have twice a3 many trans-
Fir s as we used 1o, but the payback
is definitely there,” Peters adds, “Weld
quality is improved, overall power con-
sumpiion is down, and we have practi-
cally eliminated the added, wasteful
prooess of Glling cach weld divat with
Bomdo and then grinding and polishing
cach repain” MF
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