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Stainless steel fasteners can be used in aluminum only when galvanic corrosion is managed through isolation, coatings, and

proper joint design.

A4 (316) stainless offers better pitting resistance than A2 (304) but does not eliminate the electrochemical potential difference

with aluminum.

Physical isolation via non-conductive washers or sleeves is the most effective barrier against bimetallic corrosion.

Procurement of coated stainless fasteners requires advance planning due to extended lead times and the need for certified test

documentation.

Torque control and use of anti-seize compounds are essential to maintain joint integrity and minimize moisture pathways.

Balancing Joint Integrity and Corrosion Risk in Aluminum Assemblies
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A maintenance engineer walks a row of solar panel frames near the coast. The aluminum extrusions look solid, but around each

stainless steel bolt, a white, powdery crust is building. That crust signals galvanic corrosion, and in a few seasons it will undercut

the aluminum enough to loosen the joint. Stainless fasteners can work reliably in aluminum structures, but only if the

dissimilar‐metal reaction is deliberately managed. The goal is to keep the aluminum from becoming a sacrificial anode, which

means slowing down the electron flow between the two metals whenever an electrolyte—even humidity—bridges the gap.
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► Watch video: https://www.youtube.com/watch?v=VY1L4StMKYk

Galvanic Corrosion – Steel in contact with Aluminum, Brass and Stainless Steel — by Steel Image on YouTubeIf different types of metals touch

while submerged in water, they can influence the corrosion of one another. Some will sufferu00a0…

How Stainless Fasteners Fit the Requirements of Aluminum Structures

Designers frequently specify stainless steel bolts, nuts, and washers for aluminum fabrications because the fasteners bring high

tensile strength, predictable clamping force, and broad corrosion resistance on their own. Aluminum alone cannot always deliver

the needed thread strength or long‐term tension stability, especially in structural framing, transportation sub‐assemblies, or marine

enclosures. Stainless steel fills that gap. The challenge is that stainless is more noble than aluminum; when the metals touch in a

wet or salty environment, the aluminum corrodes preferentially. The solution set is not to abandon stainless but to break the

electrical circuit while still meeting the mechanical demands.

Selection Criteria for Fasteners in Aluminum Assemblies

Start with fastener grade: 304 stainless provides good general‐purpose resistance, but 316 (with molybdenum) is strongly preferred

anywhere chloride exposure is possible—coastal air, de‐icing salts, or process fluids. The material choice alone does not stop

galvanic corrosion, so an isolation strategy is essential. Plastic or elastomeric washers and bushings placed between the stainless

head and the aluminum surface physically separate the metals. Nylon, PTFE, or EPDM components are typical. In many joint

designs, a non‐conductive coating on the shank or a thread‐sealing compound that also fills the thread clearance helps keep

moisture out of the crevice. For thread engagement, use thread‐locking adhesives rated for the temperature range; they both

prevent self‐loosening from vibration and seal the interface. Where the aluminum itself can be protected, anodizing or a chromate

conversion coat adds a second line of defense. The area ratio matters too: a small stainless cathode (the fastener) against a large

aluminum anode is much safer than the reverse. Compliance points include ASTM A193 for bolting and ISO 3506 for
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corrosion‐resistant stainless grades.

Project Scenario: Securing Aluminum Panels on an Offshore Enclosure

An OEM assembling aluminum enclosures for an offshore monitoring station faces salt spray, daily temperature swings, and

permanent condensation. The fasteners must remain serviceable through a ten‐year lifespan without panel loosening. The

engineering team selects 316 stainless hex bolts paired with nylon isolation washers under the heads and stainless flat washers on

the nut side. Before assembly, the bolts receive a brushed‐on polysulfide sealant on the shank and threads. The aluminum panels

are anodized to 25 μm thickness. A 300 hour salt‐spray test per ASTM B117 confirms minimal attack around the fastener holes. For

production, the supplier provides the bolts in sealed kits with the correct washers already placed, reducing line‐side assembly

errors and guaranteeing that isolation is not missed.

What to Plan For: Sizing, Torque, and Supply Logistics

Torque values for stainless fasteners differ from carbon steel because the material galls easily. Anti‐seize compounds are

mandatory on stainless threads to prevent cold welding during tightening, especially when the nut or tapped hole is also aluminum.

Engineers should derive preload targets from the aluminum’s compressive limits rather than the fastener yield. A smaller diameter

bolt is often advantageous—it reduces the cathode area and thereby lowers the galvanic current density. As a rule of thumb, keep

the cathode area to a minimum consistent with tensile requirements. On the supply side, specifying pre‐assembled isolation

washers or pre‐coated fasteners cuts handling steps and improves quality control. Lead times for coated fasteners can be longer,

so plan procurement with the assembly schedule. Request certificates of conformance that include coating type, fastener grade,

and any relevant salt‐spray test data to avoid substitution risk.

Discuss Your Project Requirements

Every mixed‐material joint operates under a unique combination of load, environment, and lifecycle expectation. Our engineering

team can work with your design documents to select or develop a fastener configuration that delivers the mechanical strength you

need while keeping galvanic corrosion under control—no matter how aggressive the atmosphere. Reach out to discuss your current

project and we will help you build a joint that lasts as long as the structure it holds together.

Key Facts for Stainless Fasteners in Aluminum

Stainless steel fasteners in aluminum create a galvanic cell when an electrolyte (moisture, salt spray) bridges the two metals.

Grade A4 (316) stainless offers higher corrosion resistance than A2 (304) in chloride-rich environments but does not eliminate

the galvanic potential difference.

Physical isolation—using Flat Washers — ISO 7089 / ISO 7093 made of non-conductive materials—is the most reliable prevention

method.

Aluminum fasteners in contact with stainless steel structures create an unfavorable area ratio and are almost never

recommended for outdoor or marine applications.

Anti-seize compounds and thread lubricants formulated for mixed-metal joints lower assembly torque scatter and reduce

moisture penetration.
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Material Selection and Coating Options

Choosing the right stainless grade is the first line of defense. Austenitic stainless steels conforming to ISO 3506 are the primary

choice for corrosion-resistant fasteners. In general industrial environments with moderate humidity, A2 (304) fasteners perform

adequately. For coastal, offshore, or chemical processing settings, A4 (316) containing molybdenum is preferred for its resistance

to pitting. Both grades, however, remain cathodic relative to aluminum, so the material choice alone does not stop galvanic

corrosion—it only dictates how quickly the anode (aluminum) will degrade.

When specifying Hex Bolts — ISO 4014 / ISO 4017 for structural aluminum frames, always pair them with compatible nuts and

isolation components. Electroplated or mechanically deposited coatings directly on the stainless fastener—such as PTFE, Xylan, or

aluminum-rich epoxy—provide a barrier that interrupts electron flow. These coatings can be applied selectively to the thread or to

the entire fastener. Anodizing the aluminum contact surface to Type II or Type III (hardcoat) creates an insulating oxide layer,

shifting the corrosion mechanism. Passivation of stainless fasteners per ASTM A967 is a standard pre-treatment that removes free

iron and enhances the natural chromium oxide layer, but it does not affect galvanic coupling.

Joint Design and Assembly Practices

Galvanic corrosion is a geometric corrosion problem. Moisture entrapment accelerates attack, so joint design must promote

drainage and avoid crevices. Where possible, place fasteners above the splash line or provide drain paths. Isolation is achieved by

interposing non-metallic materials: polypropylene or nylon washers under the head and nut, heat-shrink sleeves on the shank, or

gaskets. Pre-assembled combination fasteners with integrated plastic collars simplify assembly and reduce kitting errors.

Torque and preload management are critical. Over-tightening can crack an anodized layer or strip threads in soft aluminum, while

under-tightening allows fretting and water ingress. Refer to tightening torque references based on thread size and material

condition. Where vibration is present, Nyloc Lock Nuts — DIN 985 / ISO 7040 or all-metal prevailing torque nuts can maintain clamp

load without requiring excessive torque. A thread-locking anaerobic compound approved for mixed metals provides secondary

locking and seals the thread against moisture.

Procurement and Supply Chain Factors

Coated stainless fasteners typically have longer lead times than plain passivated ones. Plan procurement schedules around coating

application and batch certification. Require certificates of conformance that explicitly state fastener material grade, coating type,

and results of salt-spray testing to ISO 9227, even if generic data. For critical applications, request lot-specific test reports for

adhesion and coating thickness.

Minimum order quantities (MOQs) for non-stock coated fasteners can be higher than standard items. Discuss your annual usage

with the supplier to explore consignment stock or blanket order agreements. Packaging matters: fasteners with barrier coatings

should be packed in sealed, desiccant-lined containers to prevent mechanical damage and moisture exposure during transport and

storage.

Consolidated Overview: Stainless Fasteners in Aluminum
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Aspect Details

Material Pair Stainless steel (304/316) fasteners in aluminum alloy components

Galvanic Risk High without protection; accelerated by chloride-rich, marine, or humid environments

Prevention Strategies Physical isolation (washers, sleeves, gaskets), barrier coatings, cathodic protection, joint design for drainage

Fastener Grades A2 (304) for general industrial; A4 (316) for marine/chemical; per ISO 3506

Coatings & Treatments PTFE, Xylan, aluminum-rich epoxy on fasteners; anodizing (Type II/III) on aluminum; passivation per ASTM A967

Installation Controlled torque, anti-seize lubricants, drain-path design, avoid over-tightening

Supply Chain Longer lead times for coated fasteners; request ISO 9227 salt-spray data; arrange protective packaging

Match the fastener system to your operating environment and lifecycle requirements. Share your assembly drawings and service

conditions with our application engineers for a customized stainless-aluminum fastening proposal.

Frequently Asked Questions

Can I use stainless steel fasteners in aluminum?

Yes, but galvanic corrosion risk must be actively managed. Without isolation or protective coatings, the aluminum will corrode

preferentially when an electrolyte is present. Using physical barriers and selecting appropriate stainless grades are essential

practices.

How to prevent galvanic corrosion between aluminum and stainless steel?

Prevention centers on breaking the electrical path. Use non-conductive washers or sleeves to separate the metals, apply barrier

coatings to the fastener or the aluminum, and design joints to shed moisture. Anodizing aluminum and selecting fasteners with

insulating coatings also help.

What fasteners should I use with aluminum?

When the application demands stainless steel, choose A2 or A4 fasteners along with isolation components. In less critical dry indoor

settings, plain passivated stainless fasteners may be acceptable. For outdoor exposure, coated fasteners and isolation are strongly

recommended. Avoid using plain carbon steel fasteners without protective plating.

Which grade of stainless steel is best for fasteners in aluminum?

For general industrial environments, A2 (304) stainless is sufficient. For marine, coastal, or chemical exposure, A4 (316) is preferred

due to its molybdenum content, which improves resistance to chlorides. The grade selection does not address galvanic

compatibility directly; it governs the fastener’s own corrosion resistance.

Do I need anti-seize on stainless bolts in aluminum?

Yes, anti-seize compounds formulated for mixed-metal assemblies reduce galling, lower torque scatter, and help seal threads from

moisture intrusion. They are particularly important when stainless fasteners thread directly into aluminum to prevent seizure and to

minimize crevice corrosion.
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