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This invention relates to a method of treating
metal structures in which a panel and frame are
welded together.

In the welding of thin gauge metal panels to
box frames, the unwelded areas of the panels be-
come:buckled due to shringage and load strain.
Spot welding around the periphery of a panel pro-
duces heat that causes metal flow away from
the regions adjacent thfereto and during the sub-
sequent cooling of the panel shrinkage around
the periphery of the panel creates stress and re-
sults in placing the unwelded areas in compres-
slon, causing buckling thereof. Buckles are un-
desirable because of their appearance, resistance
to air flow and crystallization resulting from vi-
bration. 'The problem of eliminating buckles in
flat panels has received much attention and many
solutions -have been tried, such as peening,
stretching the panel while welding and bending
the frame while welding, without the desired re-
sults and with considerable additional manu-
facturing ‘expense.

An object of this invention is to provide a
method of treating welded metal panels to remove
or flatten out buckles resulting from the welding
operation. .

Another object of the invention is to provide a
method of removing buckles from unwelded panel
areas of g welded structure through the appli-
cation of flattening pressure and welding heat to
the buckles.

A further object of the invention is to remove
buckles from the unwelded panel areas of a weld-
ed metal structure by utilizing welding equipment
to flatten and apply spot welding heat to the
buckles.

Another object of the invention is to provide
a smooth cover panel for a welded structure by
creating stress in the buckled unwelded areas of
the panel through spot heating, and removing
the upset spot heated regions when cooled.

These and other objects of the invention will
be apparent to those skilled in the art from a
study of the following description and accom-
panying drawings, in which:

Fig. 1 is a plan view of a welded metal struc-
ture mounted on a welding table with panel
buckles partly removed.

Fig. 2 is a side elevation of the welded struec-
ture mounted on a welding table and showing a
spot welding machine with the electrodes in
buckle removing position.

Fig. 3 is a sectional view taken on line 3—3 of
Fig. 1 showing the welded structure and a buckled
unwelded area of the panel.
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Fig. 4 is'a sectional view taken on line §—4 of
Fig. 1 showing the welded structure and an un-
welded panel area after the buckle removing op-
eration.

The invention is employed with any welded
metal structure, having a frame and a cover
panel, in which-the unwelded areas of the panel
become buckled as a result of the welding oper-
ation. As shown in the drawings, the boxed
frame 10 of the metal structure is composed of
a plurality of spaced longitudinally extending
members {1 and a plurality of spaced transversely
extending members 12, such members being suit-
ably secured together. A thin gauge metal panel
14 covers the frame and is sopt welded, as indi-
cated by numeral 15, to the base portions of the
frame members.

In the operation for welding the panel and
frame together, the panel is placed flat on a
grounded copper table 16 suitably supported to
be moved horizontally and the base of the frame
is clamped in desired position on top of the panel.
While the frame and panel are held together in
such relation on the table, the table is shifted to
different desired horizontal positions beneath
welding heads 18 of a welding machine each car-
rying. a- plurality of aligned vertically movable
electrodes 19. The welding machine is of a con-
ventional type carrying the electrode heads so
that they can be lowered to apply relatively high
electrode pressure against the frame during the
welding operations,

The process of spot welding causes a shrinkage
of the metal of the weld and as a result of this,
metal in the immediate area of each weld is in
tensile stress. Welding of a panel to a boxed
frame causes shrinkage of the metal around the
periphery of each weld surrounded region 20 of
the panel, insomuch as the panel shrinkage is
localized around the peripheries of such re-
gions and the bone of actual metal shrinkage is
small relative to the width and height of the
panel. The unwelded regions 20 of the panel will
be in compressive strain. The difference between
the tensile strain around the periphery of each
panel region 20 and the compressive strain at the
center of such regions creates buckles as indi-
cated by numeral 2{.

‘This buckling of the panel is undesirable for
uses where a relatively smooth flat cover sur-
face is required and the present invention relates
to a method by which such buckled metal can be
treated to provide a flat panel surface. Further-
more, the method is such that the buckles will be
removed by application of the welding equipment
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employed in welding the structure together and
without removing the welded metal structure
from the welding table.

With the welded structure remaining on the
welding table, the buckled unwelded areas of the
panel can be discerned by observation or by “oil-
canning” through the application of weight, such
as by the weight of a person standing thereon.
The table is shifted to locate the welding heads
above the buckled areas and the heads are con-
trolled to go through the regular spot welding
cycle. One or more heads may be employed so
that one or more rows of electrodes can be lowered
against the panel to press the buckle downwardly
while applying the welding pressure and heat.
Other apparatus for heating and pressing the
buckles down may be employed but, when pos-
sible, it is found to be more economical to uti-
lize the welding equipment employed to weld the
panel to the frame. The number of electrodes
employed is governed by the pattern of the
buckles.

The electrode pressure will flatten the buckles
against the table causing additional compressive
strain in the unwelded portions of the panel and
the welding heat will cause metal flow in and ad-
jacent the regions of application. Following this
pressure and heat application, cooling of the
panel will stress such regions thereby drawing the
adjacent panel portions thereto, relieving com-
pression in and flattening out the unwelded panel
areas. The flow of metal toward the heated re-
gions will create nubs 22 on the outer panel sur-
face and these may be removed by suitable means,
such as a grinding wheel, to provide a flat outer
or skin surface.

The invention may be modified in various re-
spects as will occur to those skilled in the art and
the exclusive use of all modifications as come
within the scope of the appended claims is con-
templated.

What is claimed is:

1. The method of treating a metal panel welded
on a boxed frame to flatten out a buckle in an
unwelded areg thereof resulting from the weld-
ing operation comprising simultaneously apply~
ing welding heat and pressure directly against the
panel at spaced points throughout the pattern
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of the buckle for a time interval equivalent to
the welding operation, and thereafter allowing
the panel to cool.

2. The method of treating a buckled metal
sheet to provide g flat outer surface therefor com-
prising simultaneously applying localized heat
and pressure against spaced points throughout
the pattern of the buckle to cause metal flow to-
ward said points, then allowing the metal sheet to
cool, and then burnishing the nubs from the
outer surface of said metal sheet formed at the
points of heat and pressure application.

3. The method of treating a metal structure to
flatten out buckles from an unwelded area of a
panel after being secured on a boxed frame by
spot welding apparatus comprising applying a
cycle of welding heat and pressure against the
buckle simultaneously by electrodes of the weld-
ing apparatus selected to conform to the pattern
of the buckle while the panel is lying on the table
of the welding apparatus, and then allowing the
panel to cool.

4. The method of treating a metal panel welded
to a boxed frame to flatten out a buckle from an
unwelded area thereof comprising increasing
compressive strain in the buckled portion of the
panel by directly applying pressure simultane-
ously at spaced localized points throughout the
pattern of the buckles, relieving compression -in
said buckled portion of the panel by applying
welding heat to said localized points simulta-
neously while under pressure, and creating ten-
sile stress in the areas adjacent said localtzed
points by cooling following said pressure and
heat applications.
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