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Engineering Advice

Corrosion potential: Super Stubbie brick tie with steel framing

Background

This advice provides context to the testing carried out by The University of Newcastle Research
Associates (TUNRA) on Super Stubbie powder-coated stainless steel face-fixed brick ties when
installed on steel framing.

AS 2699.1 Clause 2.3.6 requires wall ties and fasteners to be galvanically and chemically
compatible and that the combination shall have a corrosion resistance of at least that of the
wall tie alone, but is silent on the matter of contact of the tie with steel framing.

Stainless steel to ASTM A240 316L (UNS $31603) is required for brick ties used in masonry
construction for R4 durability classes. Contact between stainless steel and zinc-based coated
steel in the presence of an electrolyte sets up a galvanic reaction. This galvanic reaction can
cause local accelerated erosion of the coating, and subsequent corrosion of the base steel
earlier than would normally be the case under atmospheric exposure alone.

Bluescope Steel Limited Technical Bulletin 34 on steel building frames specifies that if stainless
ties are to used, they must electrically isolated from the steel framing material.

Super Stubbie Powder-Coated Stainless Steel Face-Fixed Brick Tie

The Super Stubbie Stainless Steel Brick Tie (see Figure 1) is a face-fixed masonry veneer tie for
fixing to timber and steel studs. The tie is produced from galvanized sheet steel and is supplied
with a pre-installed screw as the fixing mechanism. Refer to Super Stubbie Drawing No.
19186101 Revision No. 2 for general specifications, but with tie material being 1.0 mm 316
stainless steel and screw being No.10x30 hex head in 430 stainless steel. Refer to Enertren
Report Ref.: GEN-036 for structural capacity compliance of the tie and screw with timber and
steel framing.

As a method of overcoming the potential for corrosion between dissimilar metals in contact,
Super Stubbie devised a powder coating system for application to their stainless steel tie and
integral screw. The powder coating acts as a barrier between the stainless steel material and
zinc-based coatings on steel framing. Zinc-based coatings refers to the common coating types
for light-gauge steel framing such as 2275, AZ150 and AM125.
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Figure 1: Super Stubbie Stainless Steel Masonry Veneer Tie (Credit: Super Stubbie)

Galvanic Testing

In AS 2699.1 the durability of brick ties is based on atmospheric environments and does not
consider the potential for galvanic corrosion. In the absence of a prescribed test method in
AS 2699.1, TUNRA proposed testing in accordance with ASTM standards. Refer to TUNRA
Research Report Ref.: Q-11012021-002 for full details and results.

The testing measured the anodic current between a Z300 galvanized sheet steel sample and
the Super Stubbie powder-coated stainless steel brick tie when in a salt solution. Three sample
types were tested shown in Figure 2.

Figure 2: Representative samples of the test cases: top — ‘as received’; middle — ‘scratched’;
bottom — ‘stripped’ (credit: TUNRA)

The galvanic corrosion rates were determined to be as follows:

1. ‘As Received’ — Average = 0.001mm/yr Min. = 0.000mm/yr Max. = 0.007mm/yr
2. ‘Scratched’— Average = 0.007mm/yr Min. = 0.002mm/yr Max. = 0.013mm/yr
3. ‘Stripped’—  Average = 0.753mm/yr Min. = 0.583mm/yr Max. = 0.999mm/yr

GEN-040 Super Stubbie Corrosion Advice 210304 V.1 ENERTREN | www.enertren.com.au



Based on average corrosion rates, the ‘as received’ samples represent 0.13% of the galvanic
corrosion potential of the ‘stripped’ samples; the ‘scratched’ samples, 0.93%. This indicates
that the powder coating is effective in providing a barrier between the dissimilar metals.

Discussion

For galvanic corrosion to occur between dissimilar metals, there must be an electrolyte
present. Water or moisture serves this purpose, and the testing used salt water. Without the
presence of an electrolyte, galvanic reaction does not occur. The environmental condition
surrounding the brick tie must be considered for the potential of moisture to be present at the
interface with a steel stud. When the brick tie is in a completed brick veneer wall, the
connection to the steel stud is on the dry side of the cavity. Moisture that occurs at that
interface is from condensation. New brick veneer construction typically includes wall wraps
applied to the outside surface of framing to prevent moisture transport to the inside of the
building, while allowing transmission of water vapour from the inside to the cavity. Note that
when a wall wrap is used, it can also act as a barrier between the tie and the steel stud, further
reducing potential for galvanic corrosion.

When buildings are properly designed, detailed and constructed in accordance with the NCC
requirements for condensation control, it is unlikely that moisture will be present within the
framing zone. Therefore, there will be a low likelihood of an electrolyte present to cause
galvanic corrosion between the frame and tie and the screw and the frame, minimizing the
potential for a galvanic reaction even if the powder coating is lightly scratched during
installation.

Conclusion

The powder coating applied to the Super Subbie stainless steel brick tie is an effective barrier to
galvanic corrosion of zinc coating systems on steel framing.

The Super Subbie stainless steel brick tie has an R4 durability rating and is acceptable for the
following in-service conditions:

1. Exterior locations less than 100 m from a non-surf coast;

2. Exterior locations less than 1 km from a surf coast

3. Exterior locations subject to saline wetting and drying; or,

4. Below a damp-proof course in contact with the ground and in aggressive soils.

It is recommended that steel frames be wrapped with a vapour permeable wall wrap such as
Tyvek or Enviroseal RW.
Limitations, Exclusions and Responsibilities

This report provides general advice within it’s scope and must be read in conjunction with the
referenced TUNRA report. It is not intended as a certificate or compliance document, and
users must make their own judgments about the information presented when considering use
of the product on projects.

Excludes consideration of the coating on the steel framing which must be separately checked
for durability at locations where R4 ties are required.

References

AS 2699.1:2020 Built-in components for masonry construction — Part 1: Wall ties

AS 3700:2018 Masonry structures

AS/NZS 4600:2018 Cold-formed steel structures

AS 4773.1:2015 Masonry in small buildings — Part 1: Design

AS 4773.1:2015 Masonry in small buildings — Part 2: Construction

GEN-040 Super Stubbie Corrosion Advice 210304 V.1 ENERTREN | www.enertren.com.au



NASH — Handbook — Design of Residential and Low-Rise Steel Framing
NASH Standard Part 1 — Residential and Low-Rise Steel Framing — Design criteria
NASH Standard Part 2 — Residential and Low-Rise Steel Framing — Design solutions

NCC 2019(+A1) Building Code of Australia— Volume Two National Construction Code,
Volume Two, Class 1 and Class 10a Buildings, Australian Building Codes Board, 2020

Bluescope Steel Limited Technical Bulletin 34, “Steel building frames”, June 2020, Revision 9

Enertren Report Ref.: GEN-036, “AS 2699.1:2018 Structural Capacity Compliance: Super
Stubbie Stainless Steel Face-Fixed Veneer Tie”, 17/11/2020

Super Stubbie Drawing No. 19186101, Revision No. 2, 15/09/2019

The University of Newcastle Research Associates (TUNRA) Research Report Reference:
Q-11012021-002, “Novel Brick Tie Galvanic Testing”, 8/02/2021

Please contact the undersigned if you have any queries regarding this document.

Yours sincerely,

BE MEM MIEAust CPEng NER RPEQ

Document Control

Date of Issue | Version | Filename Change Summary
3/03/2021 V.0 GEN-040 Super Stubbie Corrosion Advice 210303 V.0 Draft Issue
4/03/2021 V.1 GEN-040 Super Stubbie Corrosion Advice 210304 V.1 Final version.

GEN-040 Super Stubbie Corrosion Advice 210304 V.1

ENERTREN | www.enertren.com.au




