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FRP fasteners are made from fiber-reinforced polymer composites, offering exceptional corrosion resistance and electrical

non-conductivity.
¢ Common resin systems include polyester, vinyl ester, and epoxy, each with distinct chemical and temperature performance
profiles.

FRP fasteners are up to 75% lighter than steel equivalents, reducing structural weight and shipping costs.

Typical applications span chemical processing, water treatment, marine, and electrical isolation where metal fasteners would

corrode or conduct.

Customization options include thread forms, head styles, and resin formulations to meet specific chemical and mechanical

requirements.

Why Material, Grade, and Finish Choices Matter for FRP Fasteners
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In corrosive industrial environments — chemical processing, marine, wastewater treatment — metal fasteners degrade, risking
structural integrity and safety. FRP (fiberglass-reinforced plastic) composite fasteners eliminate corrosion failure. However, their
performance depends entirely on the chosen resin matrix and fiber reinforcement. Selecting the right combination directly
influences chemical resistance, temperature tolerance, mechanical strength, and installed cost. For engineers, specifying FRP is not

just a material swap; it requires understanding the labeled options and their honest trade-offs.
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Palymer plate
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» Watch video: https://www.youtube.com/watch?v=2pgzVgBFJqA

Available FRP Material Options and Grades

FRP fasteners are manufactured from thermoset resins reinforced with continuous glass fibers. The most common resin systems

are:

o Polyester — Economical, widely used for general-purpose corrosion resistance to mild acids, salts, and water. Suitable for
many industrial environments with moderate chemical exposure.

¢ Vinyl Ester — Superior resistance to strong acids, alkalis, solvents, and oxidizing agents. Higher heat deflection temperature
(typically up to 100°C/212°F) than polyester, but more costly.

« Epoxy — High mechanical strength, excellent adhesion, and very good chemical resistance. Often selected for high-load

applications or when post-cure dimensional stability is critical.

Reinforcement is usually E-glass for standard products, while S-glass or carbon fiber may be specified for higher tensile strength or
stiffness in custom orders. Unlike metal fasteners with ISO 898 property classes, FRP fasteners are commonly graded by tensile
strength ranges under standards such as ASTM D5943 for pultruded rods. Typical commercial grades offer tensile strengths from

480 MPa (70 ksi) for polyester/glass up to 700 MPa (100 ksi) for vinyl ester/glass.

Properties and Trade-offs of Each FRP Material

Each resin system presents a distinct balance of cost, chemical resistance, and mechanical limits:
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o Polyester: Lowest cost; good resistance to moisture and mild chemicals. Lower thermal stability (typically up to 65°C/150°F).
Not recommended for strong alkalis or solvents. Lower long-term creep resistance.
¢ Vinyl ester: Excellent chemical resistance, especially to chlorine environments, acids, and caustics. Operates up to

100°C/212°F. Higher cost, but extends service life in aggressive media.

o Epoxy: Highest strength and fatigue resistance among common systems. Resistant to many chemicals and superior in
adhesion. More brittle; sensitive to UV degradation unless protected. Higher price point but reduces part count with stronger

fasteners.

Across all FRP types, key advantages include weight reduction (approximately one-fourth the density of steel), non-magnetic and
electrically non-conductive behavior, and elimination of galvanic corrosion. However, FRP has a lower modulus of elasticity,
meaning lower stiffness and deflection under load compared to steel. It is not recommended for applications requiring sustained

high temperatures above 150°C (300°F).

Surface Finish and Coating Options for FRP Fasteners

Unlike metal fasteners, FRP inherently resists corrosion, so supplemental coatings are rarely needed for environmental protection.

In most cases, the as-molded or machined surface is sufficient. When additional properties are required, options include:

¢ Gel coat or resin-rich surface — Applied during molding for enhanced chemical barrier or UV protection. Common in outdoor

installations.
o Anti-galling lubricant — A light coating can reduce thread friction during assembly, especially for larger diameters.

e Color pigmentation — Resin tinting allows visual identification (e.g., for diameter, lot code) without paint that could chip.

Because any organic coating can affect dimensional tolerances, consult with the manufacturer before specifying unconventional

finishes on standard fasteners.

Matching FRP Material and Finish to Application and Environment

Selecting the optimal FRP fastener starts with the chemical environment and temperature. For general atmospheric corrosion or
fresh water, polyester may provide the most cost-effective solution. In chlorine-rich environments, strong mineral acids, or high-
temperature drainage, vinyl ester is preferred. For mechanical joints subject to vibration or cyclic loads, epoxy-based fasteners

offer the best fatigue resistance.

Consider installation factors: FRP threads have lower torque capacity; over-tightening can cause crushing. Use load-indicating
washers or calibrated torque tools. For outdoor use, ensure UV-stabilized resin or a gel coat is specified to prevent fiber blooming
and strength loss over time. In fire-sensitive areas such as transit or building interiors, phenolic-based FRP may be required for its

inherent flame retardancy and low smoke emission.

Compliance and Environmental Considerations

FRP fasteners are generally free of heavy metals, so they typically comply with RoHS and REACH substance restrictions. End
products are inert and non-leaching, making them suitable for potable water contact when certified to NSF/ANSI 61. Manufacturing

processes may involve styrene emissions, which are controlled at the factory level; the finished fastener does not emit hazardous
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substances during use. For specialized applications, halogen-free or low-smoke zero-halogen (LSZH) formulations are available from

select suppliers.

Customization of FRP Fasteners

Beyond standard catalog items, FRP fasteners can be custom molded to unique head styles, thread pitches, lengths, and
diameters. Many suppliers offer tailored resin formulations to enhance specific chemical resistance, fire performance, or color
coding. Non-standard dimensions and low-volume orders are feasible because tooling costs for compression or injection-molded
FRP are often lower than metal forming dies. Discuss your requirements early in the design phase to optimize both performance

and delivery lead times.

| Need Help Selecting the Right FRP Fastener Material?

Our application engineers can analyze your chemical exposure, temperature range, and mechanical loads to recommend a proven

resin system and fastener configuration. Request a material and finish recommendation today.

| Why FRP Fasteners Outperform Metal in Hostile Applications

Fiber-reinforced polymer (FRP) fasteners are composite fasteners that deliver corrosion resistance beyond any metallic option,
non-conductivity, and a weight approximately one-quarter that of steel. These characteristics make them the default choice for

chemical plants, offshore platforms, and electrical isolation assemblies where metal fails prematurely.

Key Facts at a Glance

e Corrosion Immunity - FRP does not rust, resists a broad spectrum of acids, alkalis, and solvents, and eliminates galvanic

corrosion when joining dissimilar materials.

Lightweight - Density is roughly 1.5-2.0 g/cm?3, reducing handling effort and structural dead load.
o Electrical & Thermal Insulation - Non-magnetic and non-conductive; useful for MRI rooms, switchgear, and thermal breaks.
« EMI Transparent - Does not interfere with radio-frequency signals, a plus for telecommunications and radar enclosures.

« Design Freedom - Moldable into complex shapes; color-coded resins simplify visual identification in the field.

Performance Benefits of Fiber-Reinforced Polymer Fasteners

Compared to metal fasteners, FRP fasteners sustain their mechanical integrity in environments that rapidly attack steel, stainless
steel, or even titanium. The continuous glass or carbon fibers embedded in a thermoset resin matrix provide tensile strength and
creep resistance suitable for many structural and semi-structural joints. Unlike coated metals, there is no plating to chip or crack;

the corrosion protection is intrinsic to the material.

Low thermal conductivity also makes FRP fasteners preferred when thermal bridging must be minimized. In cold-temperature

applications, their low thermal expansion coefficient relative to steel reduces joint loosening under temperature cycling.



@
ENGINEERING

| Typical Applications Across Industries

Chemical Processing - Tank lids, agitator blades, pump housings, and pipe flanges exposed to sulfuric acid, sodium
hypochlorite, or caustic solutions.
o Water & Wastewater Treatment - Clarifier mechanisms, filter press frames, and weir plates where chlorides would pit

stainless steel.

Marine & Offshore - Deck grating, cable trays, and handrail fittings in salt-spray zones; galvanic isolation between aluminum

superstructures and steel hulls.

Electrical & Electronics - Transformer mounts, busbar supports, and enclosures where arc-flash hazards demand

non-conductive fasteners.

Industrial FRP Structures - FRP grating clips, stair tread fasteners, and panel-to-frame connections, often matched with

composite nut and washer sets.

Design Considerations for Reliable FRP Joints

Successful FRP bolted joints require engineering attention to thread geometry, preload, and bearing stress. Standard metric coarse
threads (e.g., M6, M8, M10) are widely available, with unified national coarse threads offered by some manufacturers. Because FRP
has a lower modulus than steel, over-torquing can crush the laminate. Suppliers typically publish recommended torque values;

always use a calibrated torque wrench and consider using wider FRP washers to distribute bearing pressure.

Stress relaxation under sustained load is a known behavior for some resin systems. Epoxy-based FRP fasteners exhibit better creep
resistance, while polyester grades may require periodic re-tightening in critical joints. In dynamic applications, galling (common

with stainless-on-stainless) is absent, but abrasive wear can occur if the mating surface is rough.

Quality Standards and Supplier Qualifications

Reputable FRP fastener suppliers test to international standards such as ASTM D3918 (for corrosion resistance of
glass-fiber-reinforced plastic) and ASTM D638 (tensile properties). ISO 9001-certified production is typical. When sourcing, request
mill certificates that confirm resin type, fiber content, and mechanical property data. For chemical processes, independent

immersion test reports (e.g., per ASTM C581) validate resistance to your specific media.

FRP Fastener Selection at a Glance

Material Options and Their Best-Fit Environments
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Material
Key Properties Trade-offs Typical Applications
Type
Polyester Moderate strength; limited in strong
Good chemical resistance, low cost Water treatment, general industrial
FRP acids or high temperature
Vinyl Ester Excellent corrosion resistance, Higher cost than polyester; may need Chemical plants, bleach manufacturing,
FRP especially to acids and solvents UV stabilization aggressive waste streams
High mechanical strength, good Moderate chemical resistance Electrical isolation, structural
Epoxy FRP

Carbon Fiber
FRP

thermal stability

Highest stiffness and strength,

conductive

compared to vinyl ester; higher cost

Expensive, electrically conductive

(bypasses insulation advantage)

connections, aerospace

Performance-critical structural joints,

motorsport, aviation

To discuss your application and request a tailored FRP fastener solution, send your drawings or specifications to our engineering

support team.

Frequently Asked Questions

What chemicals can FRP fasteners resist?

FRP fasteners resist a wide range of corrosive media, including acids like sulfuric and hydrochloric, alkalis such as sodium
hydroxide, and organic solvents. Vinyl ester resins offer the broadest chemical resistance, especially to strong oxidizers and
chlorinated compounds. Immersion testing per ASTM C581 is recommended to confirm compatibility with a specific chemical

environment.

How do FRP fasteners compare to stainless steel in corrosive environments?
Unlike stainless steel, FRP fasteners are immune to chloride-induced pitting and crevice corrosion, making them superior in
saltwater, bleach, and acidic conditions. They also eliminate galvanic corrosion when joining dissimilar metals. However, FRP

fasteners typically have lower tensile strength and require more careful torque control to avoid crushing the laminate.

Are FRP fasteners suitable for structural applications?
FRP fasteners can serve in many structural and semi-structural joints, especially where corrosion mandates a non-metallic option.
Their tensile strength and stiffness are adequate for static loads in FRP-to-FRP or FRP-to-metal connections. Critical structural

designs should be validated with prototype testing and consider creep behavior of the chosen resin system.

What thread standards are available for FRP fasteners?
Metric coarse threads (M6, M8, M10, etc.) are most common, but unified national coarse (UNC) and fine (UNF) threads are also
available from some manufacturers. Custom thread pitches and proprietary profiles can be molded for high-volume orders. Always

specify the thread standard when quoting to ensure compatibility with mating components.

How are FRP fasteners installed and torqued?

FRP fasteners must be installed with calibrated torque wrenches using values provided by the manufacturer. Over-torquing can
fracture the composite; using a load-spreading washer reduces bearing stress. Lubrication is generally not required, but anti-seize
compounds may be used where galling of a metal insert is a concern. Periodic re-tightening may be needed for polyester-based

fasteners due to stress relaxation.
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