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Forming Anodized Aluminum
OVERVIEW

There is a belief in the metal construction industry that crazing negatively affects the aesthetic appeal
of anodized aluminum, degrades protective properties of the anodic layer, and that forming anodized
aluminum is complicated. Crazing, the microfracturing of the anodic layer, will not affect the
performance of the anodized aluminum. However, there may be a desire to minimize the appearance
of crazing when forming anodized aluminum. Forming anodized aluminum is generally a much
simpler operation provided certain techniques are used in the processing of the material. This paper
provides information on the proper forming techniques and tooling required to effectively form
anodized aluminum.

For a number of reasons, 5000 series (alloy) aluminum is generally used for anodizing. There are
a variety of aluminum series available that have different mechanical properties; however, 5000
series is typically used due to surface granular quality and the absence of visual elemental
imperfections.

DISCUSSION
Forming Effects and Recommendations

Anodized aluminum performs better, both visually and functionally, when held tightly against the
tooling as opposed to using an air bending technique. This helps prevent creasing of the anodized
aluminum. When air bending the material, there is little restraint to focus the bend in a clean radius
allowing a crease line to form along the fold line. When anodized aluminum is air bent, the surface
tension of the anodized layer can cause the base aluminum to crease. This is due to the fact that the

October 2025

Metal Construction Assoclation
1061 American Lane, Sulte 310, Schaumburg, IL, 60173 \ ‘ A

847.375.4718 | Info@metalconstruction.org | MetalConstruction.org METAL CONSTRUCTION ASSOCIATION




anodic surface layer has a higher surface tension when compared to the aluminum substrate that it is
built from. So, when the anodic surface changes shape, the aluminum substrate wants to change
more. If there is little restraint on the aluminum, as there is in the case of air bending, the bend will not
have a force to counteract the sudden change of potential to kinetic energy resulting in a crease line
forming along the fold line. This visual crease is more often observed with bends using an aluminum
sheet less than 0.040” in thickness.

’ Crease

Fabrication trials have shown that a minimum 2 mm (0.079”) interior radius yields the best results
regardless of the equipment being utilized to make the bend. Samples formed using an interior radius
less than 2 mm showed more pronounced crazing than samples formed using a 2 mm radius.

Several pieces of equipment, roll formers, folders, and press brakes were used in these trials and
each piece of equipment provided a somewhat different finished appearance due to the process in
which metal is formed. For example, folders have a more elliptical path of travel for the metal as
compared to a press brake which draws metal more evenly to create the bend angle. This difference
was exhibited through surface crazing, and the trials found that crazing could be minimized by making
minor adjustments in forming the bend angle.

There are instances where a 2 mm interior radius is not available due to the type of equipment
being used. When appropriate tooling is not available, a “rubber duck” can be manufactured in-house
to enlarge the interior radius. The rubber duck acts as a shim and should be made from the same
material that is being formed. The rubber duck fits over the nose of the die in the case of a press
brake or the upper clamping beam in the case of a folder. In each case, the rubber duck increases
the radius of the tooling to the minimum 2 mm dimension.

Rubber Duck

Example of a “rubber duck” for a folder
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The fabrication technique is often referred to as “hemming” or “the hem of the panel.” The level of
material crazing may be impacted by whether the material has an open hem or a closed hem.

4

Open Hem | Teardrop Closed Hem

The reason the hem type affect crazing is that the material does not need to be completely
“crushed” and forced into contact with itself in an open hem. A closed, or teardrop, hem narrows the
interior bend radius. If a closed hem is required, a teardrop hem is recommended.

Heavier gauge aluminum, greater than 0.040”, will have more pronounced crazing than the lighter
gauges of the same interior radius. This is because the exterior surface radius is stretched more as
the material thickness increases.

A poly film (masking) is recommended between the metal surface and the forming equipment
whenever possible to avoid fabrication marks on the anodized aluminum. Fabrication oil is to be
avoided.

SUMMARY

Crazing, the anodic layer microfracturing, does not affect the functional performance of the anodized
aluminum surface. To minimize the visual appearance of crazing, it is important to utilize proper
forming techniques. Often, these techniques are specific to the type of equipment being used to form
the material. Basic considerations—such as keeping the anodized aluminum as close to the tooling
as possible when forming and maintaining a minimum 2 mm interior radius—are critical to quality of
the finished product. Sometimes, due to the equipment being used, the interior radius must be
increased from the actual tooling radius to a minimum 2 mm radius using a rubber duck.
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Founded in 1983, the Metal Construction Association brings together the diverse metal construction industry
for the purpose of expanding the use of all metals used in construction. MCA promotes the benefits of metal in
construction through:

» Technical guidance

+ Product certification

» Educational and awareness programs

» Advocating for the interests of our industry

+ Recognition of industry-achievement awards

* Monitoring of industry issues, such as codes and standards

» Research to develop improved metal construction products

* Promotional and marketing support for the metal construction industry

* Publications to promote use of metal wall and roof products in construction

For more information, visit www.metalconstruction.org.

Copyright © 2025 Metal Construction Association. All rights reserved.

No part of this publication may be reproduced in any form or by any means, including photocopying, or utilized
by any information storage or retrieval system without permission of the copyright owner.

This bulletin is for general information only. The bulletin is designed to delineate areas requiring consideration.
Information contained in the bulletin should not be used without first securing competent advice with respect to
its suitability for any given application. MCA does not assume responsibility and disclaims any representation
or warranty, express or implied, that such information is suitable for any general or particular use. Anyone
making use of the bulletin assumes all liability resulting from such use.

The existence of this publication does not in any respect preclude a member or nonmember of MCA from
manufacturing, selling, or specifying products not conforming to this document, nor does the existence of an
MCA publication preclude its voluntary use by persons other than MCA members. The publication does not
purport to address all safety problems associated with its use or all applicable regulatory requirements. It is the
responsibility of the user of the publication to establish appropriate safety and health practices and to
determine the applicability of regulatory limitations before use of the publication.

The Metal Construction Association reserves the right to change, revise, add to, or delete any data contained
in the publication without prior notice.

It is the responsibility of the end user to verify the applicability of this information with the local building and fire
officials.
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