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e Quick-release fasteners enable tool-free panel access via mechanisms like quarter-turn, ball-lock, and cam-lever actions.

e Material options include stainless steel, alloy steel, and brass, with finishes such as zinc plating and passivation.

e Selecting the correct grip range and actuation type is critical for ensuring reliable, long-lasting joints.

e Quick-release fasteners are widely applied in aerospace, automotive, and industrial equipment where rapid maintenance is

required.

Overview of the Quick-Release Fastener Production Process
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When sourcing quick-release fasteners for demanding industrial applications, procurement teams need confidence that every
component will perform reliably under repeated, high-frequency use. Achieving this consistency starts with a tightly controlled
manufacturing process that transforms raw materials into precision-engineered assemblies. Quick-release
fasteners—encompassing quarter-turn studs, ball-lock pins, and cam-lock receptacles—require multi-stage production sequences
that integrate cold forming, machining, heat treatment, and surface finishing. Understanding these stages helps buyers assess a

supplier’'s capability to deliver parts that meet exact dimensional, mechanical, and durability specifications.


https://engineeringhardware.com/
https://engineeringhardware.com/blog/

July 22, 2026

» Watch video: https://www.youtube.com/watch?v=_uL6xCv4Lrc
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Materials and Inputs Used

The foundation of any high-quality quick-release fastener is the raw material. Steel wire rod grades dominate production, with
carbon steels (e.g., C1010-C1022, 10B21) offering an optimal balance of formability and strength for studs and receptacles. For
higher load requirements or demanding environmental conditions, alloy steels such as 4140 and 4340 are selected after careful
review of the application’s tensile and fatigue needs. Stainless steel grades (304, 316) are specified when corrosion resistance is
critical, while brass may be used in electrical or non-magnetic applications. Springs and retaining elements typically utilize drawn
spring steel wire or strip conforming to ASTM A313 or equivalent standards. All incoming material is verified against material test

certificates to confirm chemical composition, grain structure, and mechanical properties before production begins.

Step-by-Step Manufacturing Stages

Production starts with wire drawing for components that originate from coil stock. The wire rod is drawn through a series of dies
to achieve precise diameters and improve surface finish. For stud-type quick-release fasteners, the drawn wire then moves tocold
heading or progressive cold forming. Multi-station headers upset the wire to create the head profile, undercuts, and, where
required, a reduced-diameter shank in one continuous operation—minimizing material waste and preserving grain flow. Parts that
feature more complex geometries, such as cam lobes or retention grooves, may start from bar stock and undergo CNC turning or

milling after initial forming.

When the design includes a threaded section (common on quick-release bolt fasteners), the blank passes tothread rolling.

Flat-die or planetary rolling machines displace material to form threads without cutting, which increases thread strength and

Engineering Hardware — https://engineeringhardware.com 2/0


https://www.youtube.com/watch?v=_uL6xCv4Lrc
https://www.youtube.com/watch?v=_uL6xCv4Lrc

@
ENGINEERING

HATDWARE: July 22, 2026

fatigue resistance. Following thread rolling, heat treatment is applied to achieve the specified hardness and toughness. The parts
are austenitized, quenched in oil or polymer, and tempered in continuous belt furnaces to relieve internal stresses and refine the

microstructure. For stainless steel components, solution annealing and rapid cooling may be employed instead.

The final manufacturing stage is surface treatment. Carbon and alloy steel fasteners typically receive zinc plating (clear or
trivalent passivation), zinc-nickel alloy plating, or black oxide to prevent corrosion. Stainless steel parts may be passivated to
enhance their natural oxide layer. If a specific color or dry lubricant is required, organic top-coats or PTFE-based coatings can be
applied. After surface finishing, the individual pieces are ready for assembly—pressing balls into housings, inserting springs, and

snapping on retaining rings using automated or semi-automated assembly workstations.

Equipment and Techniques That Drive Quality

The precision of quick-release fasteners depends on the capability of the production equipment. Modern multi-station headers with
up to five or six dies can form intricate shapes at speeds exceeding 100 parts per minute while holding diameter tolerances within
+0.03 mm. Thread rolling machines equipped with servo-driven dies ensure consistent thread pitch and form. Heat treatment is
performed in mesh-belt furnaces with controlled atmosphere and precise temperature profiling to avoid decarburization and ensure
uniform hardness. For surface treatment, automated barrel plating lines with programmable rectifiers and chemical analysis
systems deliver consistent coating thicknesses across high-volume runs. Optical coordinate measuring machines (CMMs) and laser

micrometers provide rapid, non-contact dimensional verification at multiple process stages.

In-Line Quality Checkpoints During Production

Quality assurance is embedded throughout the manufacturing sequence, not just at final inspection. Drawn wire is checked for
diameter and surface defects using eddy current testers. After cold heading, samples from each production lot are measured for
critical dimensions—head height, shank diameter, under-head fillet radius—with optical comparators. Hardness testing (Rockwell or
Vickers) is performed after heat treatment on every batch to ensure conformance to the specified range, typically 32-42 HRC for
studs or per customer print. Threads are checked with go/no-go gauges and, in high-reliability applications, with 3D thread
scanners that verify full profile and pitch diameter. After plating, coating thickness is verified using X-ray fluorescence (XRF) or
magnetic induction methods, and adhesion is tested via tape or bend tests. Finally, assembled fasteners undergo functional cycling

tests to confirm smooth operation and correct locking force.

Capacity, Consistency, and Scalability for Bulk Orders

A well-structured quick-release fastener manufacturing line can deliver annual volumes in the millions of pieces while maintaining
Cp and Cpk process capability indices above 1.33. Suppliers that invest in multi-spindle cold formers, in-house die-making shops,
and automated assembly cells can scale output rapidly without compromising quality. Statistical process control (SPC) software
monitors critical characteristics in real time, flagging any drift before non-conforming parts are produced. For large blanket orders,
safety stock programs of raw material and semi-finished blanks are often maintained to absorb demand spikes and reduce lead

times. This combination of robust processes and scalability gives bulk buyers reliable, repeatable sourcing for global supply chains.
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Request a Factory or Process Overview

To evaluate how a manufacturer’s production system aligns with your quick-release fastener requirements, request a detailed
process overview or schedule a virtual factory tour. An experienced engineering team can walk you through material traceability,

process control plans, and inspection reports, giving you the transparency needed to make an informed sourcing decision.

Quick-Release Fastener Types and Operating Mechanisms

Quick-release fasteners are components that secure panels, covers, and structural elements while allowing rapid access without
tools. The most common designs fall into four categories: quarter-turn fasteners, ball-lock pins, toggle clamps, and cam-action bolt
fasteners. Each type suits specific access frequency, load, and safety requirements in industrial equipment, aerospace, and

automotive systems.

Quarter-Turn and Cam-Lock Fasteners

Quarter-turn fasteners, often called turnlocks, use a stud and receptacle that engage with a 90° rotation. Brands like Camloc and
Dzus are widely specified in aerospace and motorsport. The stud typically features a cross-pin that locks under a spring-loaded
receptacle, providing vibration resistance. Materials range from passivated stainless steel to zinc-plated alloy steel, with optional

waterproofing seals.

Ball-Lock and Push-Button Pins

Ball-lock pins release by depressing a button that retracts balls at the pin tip, enabling instant insertion or removal through aligned
holes. These are common in machine guarding, scaffolding, and adjustable fixtures. Detent pins, a variant, rely on spring-loaded
balls and require a pull force instead of button activation. Standard diameters follow metric and imperial increments, and pins are

often manufactured from hardened alloy steel with a black oxide or electroless nickel finish for corrosion resistance.

Quick-Release Bolt Fasteners

Quick-release bolt fasteners combine a cam lever with a threaded or bayonet stud to replace standard hex bolts in high-frequency
access panels. The lever’s eccentric cam pulls the joint tight when closed, and the fastener loosens when the lever is opened.
These bolts are typically machined from heat-treated alloy steel or stainless steel, with load ratings comparable to similar-sized Hex
Bolts — ISO 4014 / ISO 4017. They are used on machinery enclosures, mold doors, and vibration-prone assemblies where tool-free

operation reduces changeover time.

Key Facts for Industrial Buyers

e Actuation types: quarter-turn, push-button, cam-lever, spring-loaded detent.
o Common materials: stainless steel A2/A4, heat-treated alloy steel, brass.
e Surface finishes: zinc plating (clear or yellow), black oxide, electroless nickel, passivation.

e Environmental options: IP-rated seals, corrosion-resistant coatings for marine or chemical exposure.
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e Load capacity depends on fastener design, material grade, and mounting substrate; consult manufacturer’s data sheets.

e Typical application industries: aerospace access panels, automotive hoods and spoilers, industrial machine guarding, electronic

enclosures.

Selection Criteria for Procurement Professionals
When sourcing quick-release fasteners for production or MRO, evaluate these factors:

o Actuation force and cycle life: Specified as the number of operations without failure; critical for high-duty-cycle assembly
lines.
o Grip range and panel thickness: Fasteners are designed for specific total material thickness; ordering the correct grip length

prevents premature wear.
+ Retention type: Some fasteners are captive, others are lose when unlocked—choose based on safety and ease of use.

e Tooling and installation: Many quick-release fasteners require special punch-and-die tooling for panel holes; confirm lead

times for tooling with the manufacturer.

 Regulatory compliance: Aerospace applications may require NASM or MIL-spec certifications; industrial applications may cite

ISO 898-1 for property classes of mating bolts.

Request a Quote for Your Quick-Release Fastener Requirements

To evaluate specific types, materials, and installation parameters, send your specifications, including drawings or panel thickness
data. Our engineering team will provide a detailed recommendation and quotation covering MOQ, lead time, and certification

options for your target volume.

Frequently Asked Questions

What are the main types of quick release fasteners?
The main types include quarter-turn fasteners (turnlocks), ball-lock and push-button pins, toggle clamps, and cam-action bolt
fasteners. Each type uses a distinct mechanism—rotation, button actuation, lever clamping, or cam leverage—to allow tool-free

assembly and disassembly.

How does a quarter-turn fastener work?
A quarter-turn fastener uses a stud with a cross-pin that engages a spring-loaded receptacle when rotated 90 degrees. The spring

tension holds the stud locked under vibration, and a simple quarter-turn releases it, often via a screwdriver slot or wing head.

What materials are used for quick release fasteners in industrial applications?
Common materials include stainless steel (grades A2 and A4) for corrosion resistance, heat-treated alloy steel for strength, and
brass for non-magnetic or decorative needs. Finishes like zinc plating, black oxide, electroless nickel, and passivation add

environmental durability.

Where are quick release bolt fasteners commonly used?
Quick release bolt fasteners replace standard hex bolts in machinery enclosures, mold doors, and vibration-prone assemblies where

frequent access is required. They are common in industrial automation, packaging equipment, and automotive service panels.
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How do | choose the correct grip length for a quarter-turn fastener?
Grip length must match the total thickness of the panels being joined, including any gaskets. Manufacturers provide grip range

charts; selecting the correct range ensures the stud engages fully without bottoming out, maintaining proper clamping force and

cycle life.
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