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Custom Marine Fasteners: Materials and Corrosion
Resistance for Harsh Environments

July 25, 2026 -Nigen

Key Takeaways

108 - All-Metal Prevailing Torque Hex Lock Nut (Type 1) — GB[JT 6184 [
108 - All-Metal Prevailing Torque Hex Lock Nut (Type

1) — GB[J T6184 ] ISO 7042 (Series 047) — GBO T
6184 [] 1SO 7042

e 316/L stainless steel is the baseline for marine corrosion
resistance, while duplex and super duplex alloys handle

aggressive saltwater immersion and high mechanical loads.

e Custom marine fasteners can be produced to-print with non-
standard threads, proprietary head profiles, coatings, and

branding.
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e Galvanic corrosion must be managed by matching fastener
material to the joint substrate—recommendations are

available during the engineering review.

e Full traceability from heat number to batch and standardised
quality documentation (EN 10204 3.1, ASTM B117 reports)
simplify incoming inspection.

e Surface treatments such as PTFE and Xylan significantly

extend service life of alloy steel fasteners in marine

atmospheres.

OEM vs ODM Scope for Marine Fasteners

Hex Bolts, Grade C — ISO 4016
Hex Bolts, Grade C — ISO 4016

In marine environments where salt spray, humidity, and
temperature swings relentlessly attack metal parts, standard
fasteners rarely provide the longevity that demanding applications
require. We supply both OEM and ODM fastener solutions designed
explicitly for these conditions, combining material science and
precision manufacturing. Our OEM work takes your defined

specifications—dimensional, mechanical, and surface
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treatment—and executes them to exacting standards. The ODM
side goes a step further: your performance goals become our
engineering starting point, and we propose material grades, thread
forms, and protective coatings that optimize corrosion resistance
while meeting load and installation requirements. From a simple
modification of a 316 stainless steel marine fastener to a fully
custom super duplex bolt produced from your CAD file, our scope
covers bolts, nuts, screws, washers, rivets, anchors, and threaded
rods in any configuration needed for saltwater, offshore, or coastal

infrastructure.
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NO MORE RUST - Marine Grade Metals For Saltwater | Fasteners 101 — by Albany

County Fasteners on YouTube

Saltwater is notorious in the fastener industry for causing the most rust and corrosion in

fasteners. Nothing is more dangerous thanu00a0...

Customizable Marine Fastener Attributes

Every element of a marine fastener can be adapted to the end-use

environment. Key attributes we routinely customize include:

e Dimensions: Non-standard diameters, lengths, head heights,
and under-head tolerances to fit legacy or proprietary
assemblies.

e Thread form: Metric coarse/fine, UNF/UNC, custom pitch, left-
hand threads, or specialized locking thread profiles that resist
vibration loosening on vessels and platforms.

e Head and drive type: Hex, heavy hex, socket cap,
countersunk, button, pan, or entirely custom head geometries;
drives available in Torx, hex socket, Phillips, or tamper-
resistant designs.

e Material grade: 316/316L stainless steel for general marine

use, duplex (2205) and super duplex (2507) for high-strength


https://www.youtube.com/watch?v=wax-GlYZjt4
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and superior pitting resistance, plus titanium, aluminium
bronze, Monel, and Hastelloy for extreme or specialized
applications.

e Coating and finish: PTFE, Xylan, zinc flake (GEOMET,
DACROMET), hot-dip galvanized, ceramic-based barrier
coatings, and custom anti-seize or anti-galling treatments.

e Head marking and packaging: Custom stamping, laser
engraving, color coding, and moisture-resistant packaging with

VCI protection, barcoding, and private-label options.

The Customization Workflow Step by Step

Our engineering-led process ensures that every custom marine
fastener meets the performance requirements of its application

before production begins.

1. Drawing and specification review: You provide the print,
CAD model, or sample; our engineers evaluate it for material
suitability, corrosion resistance, and manufacturability in the
quantity needed.

2. Design for Manufacturability (DFM): We propose any
adjustments that improve corrosion protection—such as a

radius change to avoid crevice corrosion or a material
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substitution to a grade with better pitting resistance—and
confirm the feedback with your team.

3. Tooling design and fabrication: If custom tooling is required
(special dies, punches, or thread-rolling plates), we design and
produce it; for many standard head forms and threads, existing
tooling is available to control cost and lead time.

4. First article sampling and PPAP: We produce a
pre-production sample for your approval. For critical safety or
structural components, a full PPAP submission (Level 3) can
include material certifications, dimensional layouts, process
flow diagrams, and salt spray test results per ASTM B117.

5. Customer approval: Once samples are validated through
your own incoming inspection or on-site testing, we incorporate
any final adjustments before moving to mass production.

6. Production and in-process inspection: Full-run
manufacturing with statistical process control, periodic
corrosion testing, and final inspection against your approved

sample.
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Branding and Marking Options

Marine fasteners often require permanent identification that
survives years of exposure. We offer head stamping (embossed or
indented) with company logos, strength grade symbols, or
traceability codes. For more detailed information—such as lot
numbers, material heat codes, or QR links to digital certs—laser
marking provides sharp, corrosion-resistant marking on most
metallic surfaces. All marking can be combined with private-label
packaging: custom-printed boxes, labeled bags with moisture-
barrier liners, barcode labels that integrate with your warehouse
management system, and mixed SKU pre-packs for field service

kits.

Tooling, Sampling, MOQ, and Lead-Time
Expectations

Customization often involves a one-time tooling investment for
head forming dies, thread rolling plates, or marking fixtures. Where
existing tooling fits, it is utilized to reduce cost. Sampling lead times
typically range from two to four weeks, depending on the
complexity of the part and the need for specialized material

procurement. Minimum order quantities (MOQs) are influenced by
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the production process: cold heading generally requires higher
MOQs than CNC machined parts, and rare alloys like super duplex
or titanium may need additional raw material minimums.
Production lead times scale with order volume and are confirmed
during the quotation phase. We provide a detailed project timeline
during the review stage so your procurement planning remains

predictable.

IP, Confidentiality, and Quality Assurance for
Custom Runs

We protect every custom design through non-disclosure and
non-circumvention agreements, with strict access controls to your
drawings, tooling, and production data. Quality assurance for
marine custom runs goes beyond dimensional accuracy. Each
shipment is supported by a traceability package that typically

includes:

e Material certificates (EN 10204 type 3.1 or 3.2 as required)
verifying chemical and mechanical properties
e Dimensional inspection reports with AQL sampling

e Coating thickness and adhesion test results
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e Salt spray or cyclic corrosion test reports (ASTM B117 or ISO
9227) when specified
e Lot-level traceability from raw material heat number to finished

part batch

These documents form a complete quality dossier that makes
incoming inspection at your dock straightforward and ensures

compliance with regulatory and class society requirements.

Request a Custom Marine Fastener Quote

If your marine assembly demands a fastener that resists corrosion
beyond what standard catalogs offer, send your drawing, material
preference, and target quantity to our engineering team. We will
respond with a technical review, a feasibility assessment, and a
detailed quotation—often within 48 hours for straightforward
requests. Whether you are replacing a failing component or
designing a new offshore system, we provide the material expertise
and manufacturing precision to deliver fasteners that last in the

harshest saltwater environments.
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Material Selection for Maximum Corrosion
Resistance in Marine Environments

The most critical decision when sourcing marine fasteners is
material selection. Without a corrosion-resistant alloy, even a
precisely manufactured fastener will undergo pitting, crevice
attack, or stress-corrosion cracking in salt-laden atmospheres or
immersion service. Engineering and procurement teams must pair
mechanical requirements with environmental compatibility to

ensure long service life.

Common Marine-Grade Fastener Materials

Standard fasteners such as Hex Bolts — ISO 4014 / ISO 4017

(https://engineeringhardware.com/fastener/hex-bolts/), Hex Nuts —

ISO 4032 / 1SO 4033, and All-Metal Lock Nuts — ISO 7042 / DIN 980

are available in a range of marine grades. The table below

summarizes widely specified alloys.

e Austenitic stainless steels (316/L): Molybdenum-bearing
grades offer a baseline of saltwater resistance. Conforming to
ISO 3506 A4 or ASTM F593 Group 2, 316L fasteners serve

above-waterline deck hardware, railings, and general marine
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construction.

e Duplex and super duplex (2205, 2507): Higher chromium,
molybdenum, and nitrogen content delivers superior pitting
resistance (PREN > 40) and doubled yield strength versus 316.
Used for propeller shafts, subsea valve bodies, and offshore
platforms requiring NORSOK M-650 qualification.

e Nickel-copper alloys (Monel 400, K-500): Excellent
resistance to seawater flow and cavitation. Common in pump
shafts, propeller bolts, and fasteners for copper-nickel piping
systems.

e Titanium (Grade 2, Grade 5): Immune to chloride attack and
lightweight. Though costlier, titanium fasteners eliminate
galvanic coupling when joining carbon-fiber composite
structures in high-performance craft.

e Silicon bronze: A traditional choice for wooden boat
construction; compatible with copper-based bottom paints and
naturally low in galvanic potential when paired with bronze

hardware.
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Comparing Corrosion Resistance and Surface
Treatments

Salt spray testing per ASTM B117 provides comparative data, but
real performance depends on the exposure zone—atmospheric,
splash, or full immersion. For bolted assemblies that will face
stagnant seawater, avoid 304 (18-8) stainless; its low molybdenum
content invites crevice corrosion. When a coating is necessary on

carbon or alloy steel, options include:

e PTFE or Xylan fluoropolymer coatings that reduce thread
galling and offer chemical barrier protection.

e Zinc flake basecoats with organic topcoats for corrosion
protection without hydrogen embrittlement risk on high-
strength fasteners (property class 10.9 and above).

e Ceramic-filled epoxy coatings for long-term immersion and

abrasion resistance.

For stainless fasteners, passivation to ASTM A967 removes free iron
and enhances the natural oxide layer; electropolishing can

additionally smooth the surface to minimize deposit accumulation.

13/19

Engineering Hardware — https://engineeringhardware.com



:::::::::::

THARDWARE October 25, 2026

Preventing Galvanic Corrosion in Mixed-Metal
Assemblies

When a fastener material differs from the joined plates, galvanic
corrosion can accelerate attack on the less noble metal. In
seawater, the galvanic series guides selection: fasteners should be
slightly more noble (cathodic) than the substrates. For example,
316L fasteners in aluminum hulls will promote aluminum wasting
unless isolated with non-conductive washers or coatings.
Conversely, Monel fasteners are safe in nickel-aluminum-bronze
castings. Our engineering review can recommend a compatible

pairing based on your assembly design and service environment.

Key Facts: Marine Fastener Material Selection

e 316/L stainless is the minimum baseline for marine exposure;
avoid 18-8 (304) in immersed or splash-zone conditions.

e Duplex 2205 and super duplex 2507 combine high strength
with exceptional chloride pitting resistance.

e Monel 400 and K-500 withstand high-velocity seawater and
resist cavitation damage.

e Titanium fasteners are immune to saltwater corrosion and

eliminate galvanic concerns with carbon-fiber composites.
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e Surface treatments such as PTFE, Xylan, and ceramic-filled
epoxy extend the life of alloy steel fasteners in harsh marine
environments.

e Galvanic compatibility between fastener and substrate is
critical—always consult a galvanic series reference or

engineering review.

Summary of Custom Marine Fastener Specifications
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Attribute

Customization

Scope

Customizable

Dimensions

Common Marine

Materials

Coatings and

Finishes

Quality

Documentation

Branding and

Marking

MOQ and Lead

Times

Options / Notes

OEM (standard-to-spec) and ODM (special, to-print, to-

drawing)

Diameter, length, thread pitch, head style, drive type,

shoulder profiles

316/L stainless, duplex 2205, super duplex 2507, Monel

400, K-500, titanium Gr.2/Gr.5, silicon bronze

PTFE, Xylan, zinc flake, ceramic-filled epoxy, passivation

(ASTM A967), electropolishing

EN 10204 3.1 material certs, dimensional inspection
reports, salt spray test reports (ASTM B117), lot-level

traceability

Head stamping, laser engraving, private-label packaging

MOQ depends on part complexity and tooling; lead times

scale with order volume and customization extent
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Attribute Options / Notes
Applicable ISO 3506, ASTM F593/F594, NORSOK M-650, ABS, DNV GL,
Standards ASTM A967

For a corrosion-resistant fastener solution engineered to your
assembly, contact our technical team with your drawings, material
preferences, and target quantities. We will provide a detailed
quotation and a feasibility assessment tailored to your marine

application.

Frequently Asked Questions

What is the most corrosion resistant material for marine

fasteners?

For severe saltwater immersion, super duplex 2507 and titanium
(Grade 5) offer the highest resistance to pitting and crevice
corrosion. Monel K-500 also performs exceptionally well in high-
velocity seawater. The best choice depends on the exact service

conditions and substrate materials.

17/19

Engineering Hardware — https://engineeringhardware.com



nnnnnnnnnnn

THARDWARE October 25, 2026

Can 304 stainless steel be used in marine

environments?

304 (18-8) stainless is not recommended for saltwater exposure,
especially in splash or immersion zones, because it lacks
molybdenum and will suffer rapid pitting. 316/L is the minimum

grade that provides reliable marine corrosion resistance.

How do | prevent galvanic corrosion when using

stainless fasteners with aluminum plates?

Galvanic corrosion occurs between dissimilar metals in seawater.
To mitigate it, select a fastener slightly more noble than the
aluminum, isolate the joint with non-conductive washers or
gaskets, or apply a barrier coating. An engineering review of the

full assembly is the surest approach.

What coatings are available for carbon steel marine

fasteners?

Carbon steel fasteners can be protected with zinc flake basecoats
with organic topcoats, PTFE-based coatings, or ceramic-filled epoxy

systems. These provide a barrier against saltwater while avoiding
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hydrogen embrittlement risks on high-strength parts.

What international standards govern marine grade

fasteners?

ISO 3506 defines mechanical properties for corrosion-resistant
stainless steel fasteners, ASTM F593/F594 covers stainless bolts
and nuts, and NORSOK M-650 certifies duplex and super duplex
fasteners for offshore use. Classification societies like ABS and DNV

GL also approve materials for marine service.
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