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Key Takeaways

107 - Heavy Hex Socket Head Cap Screw — GB[T 1228 [JASTM A325 (Series 046) — GB[JT 1228 [JASTM A325

e Induction heating enables precise, repeatable thermal processing for custom fasteners, from warm heading to final heat treat.

e Customizable fastener attributes include dimensions, thread form, head type, material grade, and coating, tailored to exact
specifications.

¢ In-house induction equipment can be integrated into cold heading and thread rolling lines for efficient, high-volume custom
production.

e Quality assurance for custom runs includes material certs, dimensional reports, and induction parameter logs with full
traceability.

e The customization workflow from drawing to finished part is managed under strict confidentiality with NDA protection.

When standard fasteners fall short, how do you secure a reliable custom

supply?

097 - Lifting Eye Bolt — GB[JT 825 [JDIN 580 (Series 036) — GB[T 825 [JDIN 580

Every procurement and engineering team eventually encounters an application where off-the-shelf bolts, nuts, or screws don’t fit.
Whether it's a non-standard thread, an exotic material, or a unique head geometry, you need a manufacturer that can deliver
exactly to your print. Our factory provides both ODM (standard-to-spec production of our existing designs) and full OEM
(special/to-print) fastener manufacturing, backed by advanced processes including induction heating for precise, repeatable heat

treatment within a single production cell.
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» Watch video: https://www.youtube.com/watch?v=CYikqtQc6g0

Customizable attributes you can specify

Nearly every feature of a fastener can be tailored. Our engineering team reviews your drawing and works with your specifications

across the following areas:
« Dimensions & geometry - diameters from M3 to M36 (and inch equivalents), overall lengths, shank configurations, and
under-head fillets.
e Thread form - metric (ISO 68-1), UN/UNF, Whitworth, acme, or custom thread profiles; right-hand or left-hand.

o Head & drive type - hex, flange, Torx®, socket, slotted, or fully custom head shapes/drives.

Material grade - carbon steels (10.9, 12.9), alloy steels, stainless (304, 316), duplex, or high-temperature alloys. Through-part
induction heating for fastener production ensures that even selective hardening or tempering can be integrated into your

custom part’s thermal profile.

Coating & finish - zinc-nickel, zinc flake, phosphating, PTFE coatings, Xylan®, or dry-film lubricants for torque-tension control.
« Head marking - permanent stamping or laser engraving of logos, grade marks, or traceability codes.

« Packaging - bulk, small-quantity kits, or branded/private-label packaging with custom labels and barcodes.

The customization workflow: from drawing to delivery

A structured process keeps your project on track while feeding design-for-manufacturing insights back to your team.
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1. Drawing & spec review - our engineers evaluate your 2D/3D files, tolerances, and performance requirements, often within 24
hours.

2. DFM feedback - we propose material, heat treatment, and dimensional refinements to improve machinability and reduce cost
without compromising function. When induction heating for the fastener industry is part of the heat-treat operation, we tailor
the cycle to achieve uniform case depth or core hardness.

3. Tooling design & fabrication - for cold-formed or machined parts, dedicated tooling is created; induction heating process
parameters are defined at this stage for any in-line thermal steps.

4. Sampling & PPAP - first-article parts are submitted with dimensional reports, material certificates, and heat-treat logs. PPAP

Level 3 documentation is standard, including PFMEA and control plans that capture induction heating monitoring points.
5. Customer approval - your team validates samples against assembly and functional requirements.

6. Full production - once signed off, the production run follows the locked process, with statistical process control and induction

heating integrity checks throughout.

Branding and marking: build your identity into every part

Custom head stamps and laser markings let you embed company logos, grade identifiers, part numbers, or even QR codes that link
to digital installation guides. For distributors and MRO suppliers, private-label packaging with your branding and part-specific
labeling is available. All marking methods are compatible with subsequent coating and induction-heated post-treatments, ensuring

permanent legibility.

Tooling, sampling, MOQ, and lead-time expectations

Because every custom fasteners program is unique, we quote tooling and development costs only after reviewing your drawing.
Typically, tooling investment is amortized over the life of the program and may be waived for high-volume commitments. Sampling
lead times range from 2-4 weeks depending on part complexity and the induction heating process validation required. Minimum
order quantities for purely custom parts start in the low thousands, with competitive pricing at higher volumes. Production lead

times align with global logistics, but we maintain safety stock of finished custom parts under blanket-order agreements.

IP protection, confidentiality, and quality assurance

Your designs are handled with strict confidentiality. We routinely sign NDAs, isolate customer-specific tooling, and restrict digital
file access. During custom runs, every production lot is traceable to the heat number and induction heating cycle. Quality
deliverables include material certifications (EN 10204 3.1), dimensional inspection reports, and in-line induction heating parameter

logs. For critical applications, we can add ultrasonic testing or magnetic particle inspection to the control plan.

Ready to move from concept to production?

Send your drawing, specification sheet, or sample part, and our engineering team will return a feasibility assessment and
quotation. Whether you need 5,000 custom socket screws or a complete private-label fastener program, we have the in-house

engineering and induction heating capability to meet your schedule and quality standards.
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| How Induction Heating Optimizes Fastener Manufacturing

Induction heating provides fast, controllable thermal processing that enhances production rates, mechanical properties, and energy
efficiency across heading, thread rolling, and heat treating operations in the Hex Bolts — ISO 4014 /ISO 4017 and other custom
fastener families. By generating heat directly within the workpiece through electromagnetic induction, cycle times shrink to
seconds while temperature uniformity remains exceptionally repeatable—critical for high-strength fasteners where precise

microstructure control is non-negotiable.

In-Line Heating for Warm Forming

Medium-carbon and alloy steel wire can be induction-heated immediately before entering the cold header or thread roller.
Preheating to 500-800 °C reduces yield strength just enough to lower heading force, extend die life, and improve fill in complex
head geometries. On the thread-rolling side, warm forming produces smoother flanks and can eliminate the need for secondary
annealing before rolling high-hardness grades. In a continuous production line, an induction coil positioned between the wire pay-

off and the forming station delivers controlled energy in milliseconds, matching the throughput of modern multi-station headers.

Induction Heat Treating for Finished Fasteners

After forming, fasteners requiring Bolt Property Classes — ISO 898-1 8.8, 10.9, or 12.9 undergo quench-and-temper. Induction
hardening heats the entire cross-section for small diameters, or selectively case-hardens the thread area for larger parts, followed
by an oil or polymer quench. A downstream induction tempering station then relieves stresses to the target hardness range.
Compared with batch furnaces, this method practically eliminates surface decarburization and allows individual part traceability
through parameter logging. The result is consistent tensile strength and proof load values that meet ASTM A574, ISO 898-1, and

equivalent standards.

Equipment Considerations for Custom Fastener Runs

Successful induction integration depends on selecting the right frequency, power density, and coil design. Medium frequencies
(1-10 kHz) produce deeper penetration for through-heating bolts up to M12, while higher frequencies (>50 kHz) suit surface
hardening or smaller diameters. Coils are typically water-cooled copper, shaped as single-turn channels for short parts or multi-turn
helixes for studs and threaded rods. Modern solid-state power supplies with closed-loop temperature control can store recipes for
each part number, enabling rapid changeover between custom jobs. The systems are designed to mate with automatic feeders and

conveyors, making them a natural fit for high-volume OEM and ODM production environments.

Key Facts: Induction Heating in the Fastener Industry

e Speed: Heating cycles are measured in seconds, not minutes, enabling in-line integration without slowing existing cold-forming

lines.

o Energy efficiency: Energy is directed only into the fastener, with no need to heat a furnace chamber; typical electrical-to-heat

conversion exceeds 90%.

+ Repeatability: Closed-loop power control and fast response maintain target temperature within £5 °C, lot after lot.
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o Decarburization control: Short heating times and inert atmospheres (when used) drastically reduce surface carbon loss,

preserving fatigue life.

o Selective hardening: Coil geometry can limit heating to the thread zone while keeping the head and core ductile, ideal for

custom shoulder bolts or partially threaded studs.

¢ Clean operation: No combustion by-products or contact heating media, simplifying environmental compliance and workplace

safety.

Customization and Induction Heating Capabilities at a Glance

Summary of OEM/ODM Fastener Customization and Induction Heating Services

Aspect Details
Customization Scope OEM standard-to-spec and ODM to-print/to-drawing fasteners, supported by in-house DFM review.

Customizable
Thread size/pitch, head/drive style, material grade, coating/finish, head marking, and private-label packaging.

Attributes
Induction Processes In-line preheating for heading and thread rolling; quench-and-temper hardening for high-strength fasteners.
Medium & high-frequency solid-state power supplies, water-cooled copper coils, and automated feeding
Equipment
integration.
Quality Assurance Material certs (EN 10204 3.1), dimensional reports, induction parameter logs, and optional NDT (UT, MPI).
Lead Time & MOQ Tooling-dependent; typically 4-8 weeks for custom runs; MOQ negotiable based on part complexity.

To discuss how induction heating can be integrated into your custom fastener program, send your specifications or drawings to our

engineering team for a feasibility analysis.

Frequently Asked Questions

What types of fasteners are most commonly processed with induction heating?
High-strength bolts, studs, and screws requiring controlled heat treatment benefit most, especially property class 8.8, 10.9, and
12.9 hex bolts and socket head cap screws. Induction is also widely used for warm heading and thread rolling of medium-carbon

and alloy steels to improve formability and thread quality.

How does induction heating improve the mechanical properties of fasteners?
Rapid, localized heating limits grain growth and virtually eliminates surface decarburization, leading to a fine martensitic
microstructure after quenching. This produces higher tensile strength, uniform hardness, and better fatigue resistance across

production lots, meeting ISO 898-1 or ASTM A574 requirements.

Can induction heating be integrated into an existing cold heading production line?
Yes, induction heaters can be placed in-line between the wire payoff and the cold header, or between the header and thread roller.
This allows warm forming at controlled temperatures without major line modifications, reducing heading force, extending tool life,

and improving thread surface finish.
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What are the advantages of induction tempering over furnace tempering for fasteners?
Induction tempering offers faster cycle times, better energy efficiency, and the ability to temper only specific zones such as
threads. It provides excellent consistency when process parameters are tightly controlled, making it ideal for high-volume custom

runs where rapid turnaround is essential.

How does induction heating support private-label and custom-branded fastener programs?
Because induction heating parameters are digitally managed and recipe-driven, switching between different custom part numbers
is fast and repeatable. This supports private-label packaging and head marking customization without compromising heat

treatment quality, enabling efficient small-to-medium batch production of branded fasteners.
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