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Beyond Square Waves: How Keygree’s Multi-Waveform TIG
Series Solves the Three Toughest Challenges in High-End
Welding

Wenzhou, Zhejiang Apr 2, 2026 (Issuewire.com) - *From 0.05mm Ultra-Thin Plates to 12mm
Thick-Walled Pipelines—Triangular, Square & Sine Wave Control in Practice*

In modern high-end manufacturing, welding is not only a joining technology but also directly determines
the structural strength, sealing performance, and service life of products. Faced with increasingly
complex materials, increasingly stringent process requirements, and ever-increasing efficiency
demands, traditional single-function welding equipment is proving inadequate. In fields such as
precision instruments, aerospace, and marine engineering, numerous specific welding challenges have
long plagued engineers and frontline technicians. The Keygree TIG205PACDC to 630PACDC series,
representing fully digital AC/DC TIG welding machines that integrate multiple output waveforms such as
triangular waves, square waves, and sine waves, are precisely the precision and intelligent solutions
developed to address these pain points. This article will start with specific practical problems, analyze
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how this series of equipment solves these problems one by one through its core technologies, and
explore its application potential in a wider range of scenarios.

Three major welding challenges in high-end manufacturing

e Aluminum alloys, due to their lightweight and high strength, are widely used in aerospace, new
energy vehicles, and high-end electronic housings. However, the dense alumina film (Al,O) on
its surface has a melting point much higher than that of the aluminum substrate. If not properly
cleaned, it can easily lead to defects such as inclusions and incomplete fusion in the weld.
Simultaneously, the high thermal conductivity of aluminum alloys can cause uncontrolled heat
input, resulting in severe workpiece deformation. While traditional AC TIG welding offers some
cleaning benefits, it often struggles to balance cleaning effectiveness with heat input, making
weld quality highly dependent on the welder's experience and exhibiting poor stability.

e |n products such as medical devices, sensor housings, and precision relays, ultra-thin stainless
steel or titanium alloy components with a thickness of less than 0.5 mm are frequently involved.
During welding, even a slightly high heat input can cause burn-through, while insufficient current
prevents stable arc ignition. Further complicating matters, in scenarios such as heat sinks and
joining dissimilar materials, joints with varying thicknesses on both sides (e.g., 0.8 mm plate butt-
joint with 3 mm plate) are frequently encountered. Traditional welding machines cannot provide
differentiated heat management for the two sides of the weld, leading to overheating and burn-
through on the thinner side or insufficient penetration on the thicker side.

3.Critical structures such as offshore platform pipelines, nuclear waste storage tanks, and ship sealed
hulls require welds with extremely high internal quality (e.g., first-pass yield rate for X-ray flaw
detection), single-sided welding with double-sided forming capability, and one-pass penetration
capability for thick plates. Traditional welding methods, such as the manual TIG welding followed by
shielded metal arc welding (SMAW) process used for CNOOC's offshore platform pipelines, have
inherent drawbacks such as high labor intensity, unstable quality, and low production efficiency. When
welding thick-walled materials (e.g., 12mm and above), multiple layers and multiple passes are often
required, which is not only inefficient but also carries a high risk of interlayer defects.

Waveform Deconstruction: How KEGRA welding machines specifically address challenging
problems

Triangular wave — thin plates & heat-sensitive joints

Square wave — aluminum alloy cleaning & penetration balance

Sine wave — traditional processes & specialty materials

The following sections break down how each waveform translates into industrial problem-solving.
Micro-Arc Stabilization Technology: A minimum arc-starting current of 2A enables welding of ultra-thin
plates as thin as 0.05mm, solving the precision connection challenges in cutting-edge fields such as
microelectronics and chip substrates.

Process Database and Automation Interface: The machine can store up to 30 sets of expert parameters.
When dealing with the K-TIG (Keyhole Deep Penetration Welding) process for thick-walled pipelines in

marine engineering, complex programs such as current ramp-up, pulse parameters, and gas supply
timing can be pre-programmed to ensure 100% repeatability of each weld—the absolute reliability
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sought in nuclear industry vessel welding. Simultaneously, its automation ports allow for seamless
integration into robotic welding units, fundamentally solving the pain point of quality fluctuations in
manual welding seen in the CNOOC case.

Strong power adaptability: The wide voltage input range of AC260V-460V enables it to work stably in
field construction sites with unstable power, ocean-going vessels or old factories, expanding the
application scope of the equipment.

Application scenarios

Aluminum battery pack housings: Triangular wave controls thermal deformation; pulsed square wave
ensures penetration and weld speed — leak-free, high-strength sealing welds.

Motor housing dissimilar material joints: Waveform fine-tuning enables stable joining of aluminum-
copper or aluminum-steel transitions

Semiconductor and Vacuum Equipment Manufacturing: Utilizing its ultra-low current and precise
waveform control, it welds stainless steel or aluminum alloy pipes and flanges within semiconductor
equipment cavities, ensuring zero-defect welds under high cleanliness and high vacuum requirements.

Scientific Research and Additive Manufacturing (3D Printing): As the heat source for Metal Arc Additive
Manufacturing (WAAM), by programming to synchronize waveform, frequency, and wire feed speed, it
can precisely control the shape and microstructure of each deposition layer, printing complex metal
components with varying properties.

High-End Repair and Remanufacturing: For the repair of valuable aero-engine blades and historical
building metal components, its diverse waveforms and fine parameter adjustment capabilities enable
customized welding repairs, minimizing the heat-affected zone and restoring component performance.

Conclusion

The Keygree TIG205PACDC to 630PACDC series transforms welding from a craftsman-dependent
process into a programmable, replicable, and traceable digital system. By matching triangular, square,
and sine wave outputs to specific material and thickness challenges, it delivers precision from 0.05mm
ultra-thin foils to 12mm thick-walled structures.

In the era of intelligent manufacturing, this shift—from “experience-driven” to “data and knowledge-
driven”—is not just a technological advancement but a strategic enabler for high-end industries.

For engineers and manufacturing leaders facing challenges in aluminum welding, thin-plate precision, or
thick-wall deep penetration, Keygree’s TIG series offers a proven, waveform-matched solution.
[Request a process evaluation] or [Download technical specifications] to validate performance on your
actual application.
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