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Key Takeaways

108 - All-Metal Prevailing Torque Hex Lock Nut (Type 1) — GB[T 6184 [JISO 7042 (Series 047) — GB[T 6184 []1SO 7042

e Insulation fasteners fall into three categories: mechanical anchors for concrete, self-tapping screws for steel, and plastic sleeves
for foam-only applications.

e Corrosion resistance is selected based on environmental exposure—zinc plating for interiors, hot-dip galvanizing or stainless
steel for exteriors.

e Large-diameter washers are critical to distribute wind uplift loads and prevent fastener pull-through in rigid foam boards.

¢ Installation speed hinges on tool compatibility: powder-actuated tools for concrete, auto-feed screw guns for steel, and
screwdrivers for plastic anchors.

e Procurement plans must account for 6-8 week lead times on custom lengths and minimum order quantities for specialty items.

Insulation Fastener Selection Depends on Substrate, Load, and Environment

110 - Hex Slotted Castle Nut (Type 1) — GB[JT 6180 [JISO 7036 (Series 049) — GB[JT 6180 [JISO 7036

The best insulation fastener for any project is the one that maintains a secure, long-term bond between the insulation panel and
the structural substrate while resisting pull-out, shear, and environmental degradation. In B2B procurement, specifying the correct
fastener means evaluating the substrate material—whether foam board insulation directly anchors to concrete, steel studs, or a
combination base layer—alongside mechanical loads from wind, thermal movement, and even vibration in mechanical rooms.

Corrosion exposure (e.g., in coastal or chemical environments) and assembly speed also define the viable options.
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HOW TO INSTALL

» Watch video: https://www.youtube.com/watch?v=vWpigXOjDQc

How Fastener Design Aligns with Application Demands

Insulation fasteners for foam board often feature a wide, load-distributing washer (plastic or galvanized steel) paired with a shank
that suits the base material. For concrete and masonry, percussion-driven plastic nail-in anchors or powder-actuated hardened
steel pins with pre-mounted washers provide quick installation without pre-drilling. When attaching to steel framing, self-tapping
screws with sharp drill points and sealing washers eliminate the need for separate pre-drilling. For thick or multi-layer foam board
insulation fasteners, longer shanks and deeper thread profiles are necessary to reach the structural substrate and develop
adequate embedment. Many systems now support autofeed cartridges to increase on-site productivity for large-volume commercial

envelope projects.

Key Selection Criteria for Insulation Fasteners

Material and Grade

Common materials include carbon steel (zinc-plated), martensitic stainless steel (e.g., 410), and engineered nylon for non-corrosive
environments. Stainless fasteners are mandated where long-term corrosion resistance is critical, such as in wastewater treatment

plants or coastal marine applications.


https://www.youtube.com/watch?v=vWpigXOjDQc
https://www.youtube.com/watch?v=vWpigXOjDQc

@
ENGINEERING

Coating and Plating

Hot-dip galvanizing per ASTM A153, mechanically deposited zinc, or organic topcoats extend service life. When attaching

chemically aggressive insulation types, coating compatibility must be verified to avoid premature fastener failure.

Thread Engagement and Embedment

For concrete, the anchor must expand within a drilled hole or displace material during driving. For steel, the screw must penetrate
a minimum thickness (e.g., 1/8” steel requires at least 3 fully formed threads). For foam board over another substrate, the fastener

must pass through the insulation without crushing it, often requiring a pre-drilled pilot hole in the foam.

Locking and Retention

Washers are integral: large 1-1/2” to 3” diameter plastic or metal plates spread clamping force and seal the penetration. Some

fasteners incorporate serrated heads or adhesive washers to lock against moisture ingress.

Compliance

Look for ICC-ES evaluation reports (e.g., ESR-1234), FM Global approvals for fire-rated assemblies, or ASTM C1513 for masonry

anchors. These demonstrate tested performance for pull-out, shear, and fire resistance.

Real-World Scenario: Fastening Polyiso Insulation to CMU Walls

Consider a 5-story commercial building where 3” thick polyisocyanurate panels must be mechanically fastened to CMU backup walls
before brick cladding installation. The design requires a wind-load pull-out resistance of 50 |bs per fastener. The specified insulation
fastener is a 1/4” diameter nylon impact-driven anchor with a 2” galvanized steel plate and a 3-1/2” length, driven flush using a
percussion tool. Installers follow a 16” x 16” grid pattern, increasing to 12” at the perimeter. Each fastener is verified for
embedment depth (min. 1-1/2” into the solid web of the CMU) via test pulls on a sample area. This ensures compliance with ASTM

C1513 and meets the project’s thermal bypass prevention goals.

Planning Ahead: Sizing, Torque, Integration, and Logistics

For accurate sizing, calculate overall fastener length as: insulation thickness + washer thickness + recommended embedment
depth in substrate. Procurement teams should stock multiple lengths to accommodate varying insulation thicknesses across a
project. While torque is less relevant for impact-driven masonry anchors, self-tapping screws into steel require calibrated screw
guns to achieve proper seating without stripping. Integrate fastener selection with installation tooling—confirm that the chosen
anchor system is compatible with available autofeed or power-actuated tools. On the logistics side, plan for lead times of 6-8 weeks
for custom-length or high-volume orders, and verify MOQs with the manufacturer. Maintaining buffer stock of common fasteners

reduces delays when field conditions require extra fasteners.

Material and Coating Options for Corrosion Resistance

Insulation fasteners must withstand moisture, temperature swings, and potential chemical exposure within building envelopes.

Carbon steel fasteners with zinc electroplating offer baseline protection for interior or sheltered applications. For exterior or high-
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humidity environments, specify hot-dip galvanizing to ASTM A153 or a mechanically deposited zinc coating for improved durability.
Stainless steel grades such as 304 (A2) and 316 (A4) provide superior corrosion resistance in coastal, industrial, or chemically
aggressive settings. Polypropylene or nylon sleeve anchors eliminate metal corrosion entirely and suit foam-to-concrete
attachments where pull-out demands are moderate. Always confirm coating thickness and salt-spray test hours with the

supplier to align fastener life with the cladding system’s design life.

Key Facts for Specifying Insulation Fasteners
Procurement teams can reference these attributes when comparing supplier quotes:

e Substrate compatibility: masonry (concrete, brick) vs. steel deck vs. wood frame.

e Anchor type: hammer-set pin, screw anchor, or self-tapping screw determines installation speed.

e Shank diameter and length: must exceed insulation thickness plus washer thickness plus embedment depth.

o Corrosion resistance: zinc-plated, hot-dip galvanized, or stainless steel to match environmental exposure.

e« Washer design: large-diameter plastic or metal washers (e.g., Fender Washers — DIN 9021) spread load and prevent pull-
through.

o Thermal performance: plastic anchors reduce thermal bridging compared to metal.

¢ Installation method: powder-actuated, gas-actuated, or auto-feed screw systems affect daily coverage rates.

Comparing Fastener Geometry and Load Distribution

The fastener head and washer configuration directly influence long-term performance. Large-diameter washers distribute wind
uplift forces across more foam board area, reducing the risk of localized crushing. For rigid extruded polystyrene (XPS) or
polyisocyanurate (polyiso) boards, a washer diameter of 1.5 to 2.0 inches is common. Self-tapping screws for steel substrates may
feature a Self-Tapping Screws — DIN 7976 / ISO 1481 drill point to pierce metal decking in one step. Thread engagement in the
substrate must account for concrete’s lower pull-out values compared to steel; typical embedment depths range from 1 to 1.5
inches for masonry anchors. Procurement schedules should specify drill point type (Type A, B, AB) and thread pitch to match the

steel gauge.

Installation Method Compatibility by Substrate

For concrete and masonry, hammer-driven or powder-actuated fasteners provide the highest speed. The Hilti DX series or
equivalent systems drive pins through a pre-assembled washer into concrete with a single shot. In steel-framed buildings, auto-
feed screw systems like the Grip-Lok® or similar brands rapidly install insulation onto steel studs or decking. When using self-
tapping screws, a depth-sensitive screw gun prevents over-driving and thread stripping. Field crews must verify fastener pull-out
resistance with on-site tests per ASTM E488 or manufacturer’s guidelines. For foam-to-foam or laminate applications, adhesive

anchors may supplement mechanical fasteners at perimeter zones.

Procurement and Supply Chain Factors

Lead times for custom-length insulation fasteners can extend to 6-8 weeks, especially for stainless or hot-dip galvanized finishes.

Standard carbon steel items are often stocked by distributors in common lengths for 1” to 4” insulation. MOQs for specialty items
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may range from 10,000 to 50,000 pieces depending on diameter and coating. Requesting mill test reports (MTRs) ensures
traceability to heat numbers and mechanical properties. For large projects, just-in-time delivery schedules can align with insulation
board shipments to minimize on-site storage. Buyers should also verify packaging—bulk boxes versus collated strips for auto-feed

tools—to prevent installation delays.

Insulation Fastener Selection Overview

Aspect Concrete/Masonry Steel Substrate Foam Board Only

Typical Fastener Hammer-set nail drive anchor Self-tapping screw with drill point Plastic expansion or threaded anchor

Zinc-plated or coated steel, 410

Corrosion Option Zinc-plated steel, 304 SS Polypropylene, nylon, or zinc alloy
SS
Washer Integrated or separate large plastic
1.5-2" metal or plastic 1-1.5" metal washer
Requirement washer

Hammer, powder-actuated
Installation Tool Screw gun with depth control Manual or auto-feed screwdriver
tool

Key Standard ASTM E488, ACI 355.2 AISI S100, manufacturer spec FM Global, manufacturer data

To receive a quotation for your specific insulation system, send your substrate details, required corrosion resistance, and estimated
annual usage. Our team can recommend a complete fastener and washer assembly that meets your load requirements and

installation method.

Frequently Asked Questions

What is the best fastener for foam board insulation on concrete walls?
For concrete, hammer-set nail drive anchors with pre-assembled large washers are the most efficient. They install quickly with a
hammer or powder-actuated tool and offer reliable pull-out resistance when embedded to the manufacturer's recommended depth.

Stainless steel anchors are recommended if moisture is present.

How do you fasten rigid foam insulation to a steel deck?
Self-tapping screws with a drill point (Type A or AB) are driven through the insulation and into the steel deck using a depth-
sensitive screw gun. A metal or plastic washer under the screw head distributes the load. The screw length must account for

insulation thickness plus the required steel thread engagement.

What washer size is needed for insulation fasteners?
Washer diameter typically ranges from 1 to 2 inches depending on foam board type and wind load requirements. Larger washers
spread the clamping force over a wider area, reducing the risk of pull-through. Metal washers provide high strength, while plastic

washers reduce thermal bridging.

Can insulation fasteners be used in corrosive environments?
Yes, by specifying fasteners with the appropriate coating or material. Hot-dip galvanized or stainless steel (304 or 316) fasteners
resist corrosion in outdoor, high-humidity, or coastal applications. Plastic anchors inherently resist chemical and moisture attack

but have lower load capacities.
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What is the minimum embedment depth for concrete insulation fasteners?
Embedment depth varies by fastener design and substrate strength, but a common range is 1 to 1.5 inches into sound concrete.

Following the manufacturer's instructions and conducting on-site pull-out tests per ASTM E488 helps verify adequate holding power

for the specific application.
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