Do’s and Don’ts of roll forming design

Here in a nutshell is what desig
should and should not do when
designing roll formed shapes.

Oniy the imagination limits the po-
tential applications for roll formed
shapes. When designing a product,
do not limit thinking to shapes al-
ready seen, o straight shapas or to
shapes which appear easy to make.
Think in terms of bending metal into
the shapes really wanted. Two shapes
can even be joined 1o make one.

The roll torming process produces
2 high quality product. By its very na-
ture, it permits close lolerances for
either heavy- or light-gauge material
and provides uniform shapes and di-
mensions. Finished shapes hava an
excellant appearance (with no die
marks even on precoated material),
and the roll forming process lends it-
self 1o fine detail.

As these attributes have become
mare widaly known, designs and ap-
plications using roll formed shapes
have increased steadily, o that nearly
every industry in the country utilizes
these shapes in its products. As the
‘benefits of using a custom roll former
1o help design and produce desired
shapes become appacent, mare and
more companies are tuming to cus-
tom producers for thair needs. Thay
have found that tha custom roll
tarmer can supply needed parts be-
cause it is his full tima job, not a
sideline, and ha has had experiance
in creating many shapes in the most
economical manner possible.

Curvin,

Because roll tormad shapes hava
uniform cross sections, they are sas-
ify bent. When rings or segments of
rings are required, shapes can be
curved 1o unifarm radii at the rolling
machine without wrinkles and with-
out disturbing a prafinished surface.
Holices are also possibla, Consider
matarial elongation In desi

ners

elongation a material has, the easier it
is lo bend. Where curves not a
canstant radius, the uniformity of rall
tarmed shapes makes them ideal for
sireiching or tangent bending.

Preplercing is the fabrication of a
series or pattern of holes in the fiat
strip befors forming. It is dana in one
continucus operation together with.
roll farming and, theretara, can be a
costsaver. Rapatitive plercing, as ina
wallboard plaster bead or shell posts.
will minimize tha piercing tool cost,
bacause a small die can ba ussd

Postplarcing is piercing in the line
with forming, but after the part is
formed. It Is part of a sequance of
oparations, all of which are per-
tormed without handling, and is
therstara very elficient. If piercing,
notching or tabbing is required at
sither or both ands of the part, keep
the pattern of holas and notches
close to the end of the parl, so that
thesa operations need not repeat
throughout the full length of the part.
Often, this is less expensive and more
gesirabla than prepiercing, bacause
better dimansional accuracy fram the
end of the part is attainabla.

Forming In line

Waelding dimples or projactions can
e formed while the parts ara baing
rolled to improve accuracy in the
finished part and save monay. Tabs.
stops or raised areas can also be
tormed.

Almost any materfal obtainable in
cails can ba roll formed, The material
should be as ductile as design
strength will allow; this allows crisp

Pans forrings to help eliminate wrink-
I8 and fractures. Usually, tha mara

design, sharp ¥
ing. When high-strangth allay steels,
-resistant stesls, titanium and

other alloys are used, bend radii
specified by the mill should be fol-
lowed. In many circumstances, bend
radii can be reduced

Guides for economy

® The shape should not be toa deap,
* Since the raw stock is sheet metal,
tha part should have unitorm thick-
ness thraughout. However, thickness
may be increased by folding the mate-
rial to double thickness,

* Ifwide, flatareas are required atthe
edge of a par, consider using small
stiffning ribs. The part will stay flat-
ter and be much stranger.

* When planning a leg, as with an
angle or a channel, the length of tha
lag should not be less than three
times the thickness of the material,
This also applies when hemming or
bending the material back on itselt

® Whan planning prepiercing whara
location is nat critical, design the pat-
tern to be repetitive without specify-
ing the lacation of the beginning of
the pattern trom the end of the part.

* When the prepiercing pattern is
critical and not repetitive within the
part, try todesignitto beless than 6 ft
long.

# It a piercing pattern is used which
requires holes in a specific area rela-
tiva ta the end of tha part, try to keap it
more than 1/2 in, (but within 4 in)
from tha end of the part.

The following tolarances are
guidelines only. It mora rastrictive
tolerances are required. defina them
clearly and discuss tham with tha roll
torming producar. If possible, a sam-
ple assembly drawing should be
supplied 1o illustrata the use of the
part and the areas whara tightar tol-
arances are requirad. When agree-
mant with the roll former is reached,
tha drawing of the part becames part
of tha purchase order
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Cross-section tolerances

= 0.031 in. on fractional dimen-
sions.

= 0.010 on decimal dimensions

= 1% on angular dimansions

Stralghtness tolerances (bow or
camber)

0.015 maximum deviation per ft of
length

Twist tolerance
1/2° maximum deviation per foot
of length

Length tolerance for parts 0.026
thickness and heavier

+0.015in. on parts upto36in. long

= 0.030 in. on parts 36 to 96 in.

= 0.080 in. on parts 96 to 144 in,
(more on longer lengths)

Length tolerance for parts 0.015
through 0.025 thickness

= 0.020 on parts up 1o 36 in. long

+ 0.647 on parts 36 to 96 in.

* 0.093 on parts 96 to 144 in. (more
on langer lengths)

A few more do's and don'ts which
may help product i when

[T

considering roll forming for a particu-
lar shape:

® Use maximum bend radii permissi-
ble. Aninside.bend radius of less than
the material thickness will lessen roll
life and increase pawer

* Design the parts to be as sy tri
cal 8s possible to eliminate twist in
the finished part.

* Design parts so that holes, slots
and notches are not distorted due to
placement oo closeto ordirectiyona
bendline.
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* Donotask for which are
closer than necessary. This will
greally increase the cost of both the
tooling and the finished part.
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