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-- Heavy industry is under increasing

pressure to reduce downtime, extend

asset life, and improve safety. At the

center of this transformation is a new

generation of induction heating

solutions that dramatically improve

how plants disassemble interference-fit

components and prepare critical weld

joints. By combining an induction

heating disassembly machine, a

versatile induction preheating system,

and an integrated induction PWTH

machine, operators are redefining best

practices for couplings, shafts,

bearings, and pipeline welding.

The Principle of Induction Heating

Induction technology is based on well-established electromagnetic principles. A power supply

sends high-frequency alternating current through a copper coil, generating an alternating

magnetic field. When a conductive metal component is placed in this field, the changing

magnetic flux induces eddy currents inside the metal.

Features of the New-Generation Induction Systems

The latest industrial platforms combine several capabilities into one integrated architecture:

•  Induction heating disassembly machine / induction thermal disassembly machine

o  Rigid or flexible coils for couplings, bearings, gears, and shrink-fit rings

o  Rapid, uniform heating of outer components only, protecting shafts and cores
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Induction heating disassembly machine

induction preheating before welding

o  Temperature setpoints, ramp rates,

soak times, and automatic hold

functions

•  Induction preheating system

o  Induction blankets or cables to wrap

around pipes, flanges, and structural

joints

o  Closed-loop temperature control for

precise induction preheating before

welding

o  Multi-zone monitoring to ensure

circumferential uniformity on large-

diameter parts

•  Induction PWTH machine

o  Programmable post-weld heat

treatment (PWHT) cycles

o  Controlled heating and cooling

profiles to relieve residual stresses

o  Integrated data logging for QA and

code compliance

Together, these systems address the

full thermal lifecycle: disassembly,

preheating, welding, and post-weld

conditioning.

Precision Disassembly of Couplings,

Shafts and Bearings

Interference-fit connections are

essential in heavy rotating equipment:

turbine couplings, generator rotors,

marine propulsion shafts, rolling mill

bearings, and large gear hubs. 

The modern induction heating

disassembly machine and induction

thermal disassembly machine change

this entirely:

1.  A coil or flexible inductor is positioned around the coupling hub, bearing race, or shrink-fit

gear.

2.  Induction power is applied, heating only the outer component to a controlled temperature.

3.  The heated component expands just enough to break the interference fit.

4.  The coupling, bearing, or gear slides off the shaft with minimal mechanical force.
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For induction heating for disassembly couplings, this approach delivers decisive benefits:

•  Speed: Disassembly that previously took hours can be completed in minutes.

•  Component protection: The shaft remains relatively cool and dimensionally stable; bearing

bores and coupling hubs are not overheated or distorted.

•  Safety: No open flame, no hot slag, and significantly reduced risk of fire or operator burns.

•  Reusability: Many couplings, bearings, and shafts can be reused instead of scrapped, reducing

lifecycle cost.

Induction Preheating Before Welding: Securing Weld Integrity

An advanced induction preheating system addresses these risks by applying precise, uniform

induction preheating before welding:

•  Induction cables or blankets are wrapped around the weld joint (pipe girth weld, nozzle

connection, structural splice, etc.).

•  The system raises the component to the required preheat temperature (for example, 150–300

°C) and maintains it within tight tolerances.

•  During welding, real-time temperature feedback ensures the full circumference stays within

the specified range.

For induction preheating pipeline before welding, this technology is especially powerful. On long-

distance transmission lines, refinery tie-ins, and offshore risers:

•  Preheat is consistent around the entire pipe circumference.

•  Ambient conditions (wind, cold, rain) have far less impact.

•  Welders work in a safer, cleaner environment without torches and gas cylinders.

The result is a tougher, more ductile HAZ, reduced hardness peaks, improved hydrogen

diffusion, and far fewer weld repairs.

Post-Weld Heat Treatment with Induction PWTH Machines

The thermal story continues after welding. High-stress, high-temperature service components

often require controlled PWHT to:

•  Relieve residual stresses from welding

•  Refine microstructure and improve toughness

•  Reduce susceptibility to stress corrosion cracking and brittle fracture

An induction PWTH machine uses the same electromagnetic principle to deliver consistent,

programmable post-weld cycles. By controlling ramp-up, hold, and cooling rates, the system

ensures components comply with ASME, API, and other international standards. The same

induction blankets used for preheating can often be reconfigured for PWHT, simplifying logistics

in the shop and on site.
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Advantages Over Traditional Flame and Resistance Heating

Compared with legacy gas or resistance methods, induction delivers clear, measurable

advantages:

•  Accuracy and control

o  Digital temperature regulation and automatic logging

o  Repeatable thermal profiles for both preheat and PWHT

•  Safety

o  No open flames, no gas hoses, no hot sparks

o  Lower risk in confined spaces, offshore platforms, and refineries

•  Speed and efficiency

o  Rapid heat-up times due to volumetric heating

o  Higher electrical efficiency and less wasted energy

•  Quality and asset protection

o  Uniform heating minimizes distortion, hot spots, and metallurgical damage

o  Shafts, couplings, and bearings are preserved instead of sacrificed

These benefits translate directly into lower maintenance costs, fewer unplanned outages, and

extended service life for critical machinery.

Transformative Impact on Large Mechanical Equipment

The economic impact of these technologies is most visible on very large assets:

•  Power generation: Disassembly of generator and turbine couplings with an induction heating

disassembly machine reduces outage days and avoids rotor or shaft damage.

•  Oil & gas / pipelines: Induction preheating pipeline before welding and automated PWHT

ensure the integrity of high-pressure lines and process equipment.

•  Marine and offshore: Propeller shafts, thruster units, and winches can be disassembled safely

without hot work hazards typical of open-flame heating in confined spaces.

•  Mining and steel: Bearings and gears on massive crushers, conveyors, and rolling stands are

removed by an induction thermal disassembly machine, significantly shortening shutdown

time.

About HLQ Induction Equipment Co., Ltd

HLQ Induction Equipment Co.,Ltd is a specialist provider of advanced induction heating

technologies for global heavy industry. Our portfolio includes high performance induction

heating disassembly machine platforms, configurable induction preheating system solutions,

and fully integrated induction PWTH machine packages for shop and field use. 
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