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Induction heating delivers rapid, localised heat directly into the fastener, enabling precise control over hardness profiles and

minimal surface oxidation.

e Custom-engineered induction coils and parameter recipes allow OEM/ODM manufacturers to achieve repeatable case depths

and hardness gradients across high-volume runs.

and lead times.

Post-induction surfaces are clean and ready for organic or metallic coatings without additional blasting, streamlining the

finishing process.

Full process traceability—linking each heating cycle to a heat number and coil ID—supports PPAP level Ill documentation and

customer audits.

OEM vs ODM Scope in Induction Heating

Custom Slotted Round Nut — GB - T 812 (Series 070) — GB - T 812

Integrating induction stations into heading or thread-rolling lines creates a lean, single-piece flow that reduces work-in-progress

How can induction heating elevate your next custom fastener order? Whether you need standard off-the-shelf induction treatment

or a fully customized heating process built around a unique fastener geometry, this page clarifies the scope of services. Our OEM
(original equipment manufacturing) approach applies proven induction parameters to common fastener families—bolts, nuts,
screws—ensuring repeatable results for hardening, tempering, or thread-patch curing. For ODM (original design manufacturing)

projects, we co-develop induction specifications from your drawing or sample: coil design, frequency, power profile, and handling

fixtures are engineered around your part. This means complex fasteners with non-standard heads, long shanks, or delicate threads

get a heating process tailored to their exact requirements, not a one-size-fits-all compromise.
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» Watch video: https://www.youtube.com/watch?v=RI5_sWF5ull

Customizable Attributes That Shape the Induction Process

Every fastener characteristic influences how electromagnetic energy couples and distributes. Key attributes that we evaluate and

customize for include:

« Dimensions and geometry: Diameter, length, head shape, and underhead fillet radius determine coil geometry and heating
uniformity.

o« Thread form and pitch: Fine threads need precise, shallow case depths; coarse threads may require deeper penetration
profiles.

« Head and drive type: Complex heads (hex, Torx, spline) introduce mass variations that demand multi-zone or sequential

heating strategies.

Material grade: Carbon steel, alloy steel, stainless steel, and titanium each have distinct electrical resistivity and thermal

conductivity, directly affecting frequency selection and power delivery.

e Coating or finish intent: Induction can be tuned to pre-heat for coating adhesion, cure anti-corrosion patches, or harden
without damaging existing platings.

« Head marking requirements: Custom markings can be integrated post-heat with laser or stamping, often directly tied to

heating batch traceability.
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Induction Customization Workflow: From Spec to Production

A structured yet flexible process ensures your custom induction solution meets both metallurgical and dimensional targets. The

typical workflow:

1. Drawing and spec review: Your engineering package—CAD file, material callout, hardness specification, and production

volume—is analyzed for inductor design feasibility.

2. Design for manufacturing (DFM) for induction: Our engineers model thermal profiles and recommend coil configuration,

frequency range, and power density. Iterative adjustments ensure edge-to-edge uniformity.

3. Tooling and coil fabrication: Custom induction coils and part-handling fixtures are manufactured. For complex parts, multi-

turn or channel coils provide localized heating.

4. Sampling and PPAP: A pilot run produces sample fasteners. We conduct hardness traverses, microstructure verification, and
dimensional checks. PPAP (Production Part Approval Process) documentation, including process FMEA and control plans, is

shared for your sign-off.

5. Customer approval: Samples and data are submitted. Once approved, process parameters are locked into the induction

power supply recipe.

6. Scaled production: Full-rate production with in-line monitoring ensures every batch replicates the approved heating profile.

Branding and Marking in Induction-Treated Fasteners

Private-label and traceability requirements are built into the process. After induction hardening or curing, fasteners can be head-
stamped or laser-marked with your logo, part number, or heat lot code. For higher volumes, automated marking stations

synchronize with the induction line. We also offer customized packaging—Ilabeled boxes, barcoded bags—that reflect your brand
identity while maintaining lot-level traceability back to the induction parameters used. This integration eliminates the need for a

secondary handling step and ensures every shipped fastener carries your approved visual identity.

Tooling, Sampling, MOQ, and Lead-Time Expectations

Because every custom induction project begins with a coil and fixture design, tooling investment is a one-time expense amortized
over the life of the program. Sampling quantities typically range from a few hundred to a few thousand pieces, depending on
fastener complexity and required testing. Minimum order quantities (MOQs) for dedicated production runs are set primarily by coil
setup efficiency—generally, lower MOQs are achievable for simpler geometries. Lead times from signed drawing to first samples
average 4-6 weeks, inclusive of coil fabrication and PPAP documentation. Full production ramps are scheduled within standard

planning windows, with expedite options available for time-sensitive programs.

IP Protection and Quality Assurance During Custom Induction Runs

We treat your proprietary designs and process specifications as confidential. Non-disclosure agreements are standard; digital files
are stored on access-controlled servers. During production, each lot is traceable via a unique heat number linked to material
certifications, induction recipe records, and post-process inspection reports. Dimensional reports, hardness surveys, and

metallographic images are compiled into a certificate of conformance. For critical applications, we can perform 100% eddy-current
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sorting after induction to guarantee hardness compliance, offering an additional layer of quality assurance without slowing

throughput.

Send Your Drawing or Spec for a Quote

Whether you need a standard fastener hardened to a precise case depth or a fully custom induction system engineered around a
new product launch, our team is ready to review your requirements. Submit your drawing, 3D model, or material specification

today, and we will return a comprehensive proposal covering process design, tooling, sampling, and production parameters.

Induction Heating for Fastener Production: Precision and Speed

Induction heating empowers fastener manufacturers to achieve consistent, high-speed hardening and forming of custom and
standard parts by generating heat precisely within the workpiece. The process uses electromagnetic induction: an alternating
current flows through a coil, creating a magnetic field that induces eddy currents inside the electrically conductive fastener blank.
Those currents encounter resistance, heating the material rapidly—often in seconds—directly at the surface or through a controlled

depth.

In OEM and ODM fastener lines, induction is applied at multiple stages: pre-heating wire for heading, localized softening before
thread rolling, hardening of bearing surfaces or tips, tempering, curing thread-locking patches, and even stress relieving after
coating. Because heat input is both instant and local, parts stay clean and oxidation is minimal—critical for subsequent coating

adhesion.

Induction Heating Equipment Designed for Fastener Manufacturing

Modern induction systems for fastener production range from compact benchtop units for development batches to fully automated,
multi-coil inline lines that handle millions of pieces annually. A typical installation comprises an IGBT-based power supply
(frequency generally adjustable between 10 kHz and 400 kHz to suit part cross-section), a purpose-built induction coil, a precision

part-handling system, and a quench or cooling station when hardening is required.

Coil geometry is the defining factor: each coil is engineered to match the fastener’s shape—whether a hex head, socket drive, or
threaded shank—ensuring uniform energy delivery. For OEM/ODM projects, coil design is a DFM step; once validated, it guarantees
repeatable hardness profiles across the production run. Temperature monitoring is handled by dual-wavelength pyrometers or

thermal cameras, with data logged per cycle for traceability.

Benefits of Induction Heating for OEM and ODM Fastener Operations

« Metallurgical control: Precise heating and immediate quench yield fine-grained martensite without grain growth. Case depth,
hardness gradient, and core toughness can be dialed in for each part number.

« Rapid cycles, less scale: Short heating times (typically 1-10 seconds) limit oxidation and decarburization, so parts require
little to no post-treatment cleaning before organic or metallic coatings.

« Energy and floor space: Energy is consumed only when parts are present, avoiding the standing losses of batch furnaces.

Equipment footprints are compact, often permitting integration into existing rolling or heading cells.
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o Throughput and scalability: Single-shot feed rates can exceed several thousand pieces per hour; multi-station lines scale

further. Changeover typically requires only a coil swap and parameter recall.

¢ Process integration: Induction stations can be placed immediately after thread rolling or heading, enabling lean, single-piece

flow and eliminating work-in-progress buffers.

Key Facts for Procurement and Engineering Teams

Materials: Carbon steels (e.g., AlSI 1045, 10B21), alloy steels (4140, 4340, 40Cr), and certain martensitic stainless steels are

routinely induction hardened. Carbon content generally above 0.35% is preferred for effective hardening.

Achievable hardness: Surface hardnesses of 50-64 HRC are typical, with case depths from 0.3 mm to over 3 mm depending

on frequency and time. Core hardness remains unchanged, preserving ductility.

Thread sizes: Induction processes cover metric threads from M3 to M36 and imperial #4 to 1-1/2”, though smaller or larger

diameters are possible with specialized tooling.

e Production rates: Rates are part-size dependent; a single-shot system may process 500-2,000 pieces per hour for mid-range

sizes, while high-volume inline coils achieve several thousand.

o Surface compatibility: Post-induction surfaces are clean and dry, ready for zinc flake, zinc-nickel, phosphate, or black oxide

coatings without additional blasting or washing.

e Traceability: Each heating cycle is linked to a heat number, coil identifier, and process parameters, supporting full lot

traceability for PPAP submissions.

Consolidated Overview of Custom Induction Heating for Fasteners

Aspect Customization Scope Induction Heating Advantage
Material Grades Carbon steels, alloy steels, stainless steels Rapid heating avoids grain growth; preserves core toughness
Case Depth & Profile Specified per drawing (e.g., 0.5-2.5 mm) Controlled via frequency and time; repeatable lot-to-lot

In-line heating before rolling boosts thread strength and

Thread Forms Metric, UN, custom profiles
fatigue life

Head & Tip Localized coil design enables zone-specific treatment without
Selective bearing-face or point hardening

Hardening masking

Coating Clean, scale-free surface requires no extra cleaning before
Zinc flake, phosphate, black oxide, etc.

Compatibility coating
Material certs, dimensional reports, eddy-current Process data logged per lot for full traceability and PPAP level

Quality Assurance
sorting 1l

To discuss integrating custom induction heating into your fastener production—whether a single special part or a dedicated

system—send your drawings, material specifications, and volume targets. Our engineering team will return a comprehensive

proposal addressing process design, tooling, sampling, and full-scale production parameters.
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| Frequently Asked Questions

What is the typical case depth achievable with induction hardening for fasteners?
Case depths vary with frequency, power density, and heating time, but depths from 0.3 mm to over 3 mm are routinely achieved.
The depth is determined by the induction frequency—lower frequencies penetrate deeper—and can be tightly controlled to match

the specification on the part drawing.

Can induction heating handle high-volume fastener production?
Yes. Modern inline induction systems can process several thousand parts per hour for mid-size fasteners. Multi-coil and
multi-station configurations scale throughput further, and the short cycle times allow integration into continuous manufacturing

lines without creating bottlenecks.

What materials are suitable for induction heat treating?
Carbon steels with at least 0.35% carbon, alloy steels such as 4140 and 4340, and certain martensitic stainless steels respond well.
The material's hardenability, as specified in standards like ISO 898-1 or ASTM A574, determines the achievable case hardness and

gradient.

How does induction compare to furnace heat treating for fasteners?
Induction heats only the part, not the surrounding atmosphere, resulting in faster cycles, less oxidation, and lower energy
consumption. It also enables selective hardening—only the bearing face or thread tip, for example—which is difficult with batch

furnaces. Furnace treatments, however, may be more economical for parts that require through-hardening or very long soak times.

What type of induction equipment is recommended for a custom fastener project?

The choice depends on part geometry, material, required case depth, and annual volume. For development and low-volume runs, a
benchtop unit with interchangeable coils is flexible. High-volume OEM lines typically use fully automated inline systems with
dedicated coil sets, robotic handling, and integrated quench stations. Our engineering team evaluates the drawing and

recommends the optimal configuration.
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