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Revolutionizing Automotive Standards:

The Rise of Core BIW Laser Welding

Technologies

The global automotive industry is

currently navigating a period of

profound structural transformation.

Driven by stringent environmental

regulations and the rising demand for

fuel efficiency, vehicle lightweighting

has shifted from a premium feature to

an industry-wide necessity. This

transition has led to the widespread

adoption of high-strength steel (HSS),

ultra-high-strength steel (UHSS), and

aluminum alloys. While these materials

significantly reduce vehicle mass and

enhance crash safety, they pose

substantial challenges to traditional

joining methods such as resistance

spot welding, which often struggle with

thermal distortion, limited accessibility,

and inconsistent joint integrity in

complex assemblies.

In this evolving landscape, Core BIW

Laser Welding Technologies and

Solution Providers have emerged as

the architects of modern

manufacturing efficiency. Body-in-

White (BIW) laser welding offers a non-

contact, high-precision alternative that

optimizes structural rigidity while
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minimizing heat-affected zones. Among the global leaders, HGTECH (Huagong Laser) has played

a pivotal role as a pioneer in China’s laser industrial application. By breaking long-standing

technological monopolies and driving the localization of high-end laser equipment, HGTECH has

redefined the benchmarks for efficiency and safety in automotive production lines.

Technological Edge: Engineering the Future of Precision and Speed

The competitive edge of HGTECH in the BIW sector is not merely defined by the presence of a

laser source, but by the systemic integration of precision, speed, and intelligence. The company's

flexible BIW welding systems represent a paradigm shift in automotive manufacturing.

1. High Flexibility and Modular Design

Modern automotive plants must handle multiple vehicle models on a single line. HGTECH's

flexible BIW production lines are capable of accommodating 4 to 10 different vehicle models on

a single production line. The system provides customers with a mature laser welding solution

tailored to their requirements—including roof part loading fixtures, roof clamping fixtures, and

dedicated laser welding control cabinets—allowing OEMs to manage diverse production batches

efficiently.

2. Comprehensive Process Coverage and Welding Quality

HGTECH's BIW welding systems support a broad spectrum of process technologies, including

laser brazing, laser fusion welding, laser flying welding, and laser screw welding. The resulting

weld seams are aesthetically superior to those achieved by CMT welding and electron beam

welding, and some OEMs accept direct exterior painting on BIW without secondary finishing,

significantly shortening the manufacturing cycle.

3. Vision Technology and Quality Assurance

To address the inherent tolerances found in stamped automotive parts, HGTECH integrates

advanced visual technology into its production systems. Body structure improvement

suggestions are provided to ensure precise welding quality and process control, allowing the

system to maintain weld seam consistency despite variations in car body dimensions. This is

particularly critical in side body welding, where numerous weld spots across large sheet metal

sections make dimensional conformity and minimizing overall deformation significant

challenges.

4. Proven System Integration and Customer Support

A significant factor in HGTECH's market influence is its extensive system integration experience.

The company has successfully supplied BIW floor laser welding lines for DPCA (Peugeot and

Citroën) and achieved the longest full-length 20-meter laser weld for Yangtze Auto in China.

HGTECH has also developed standardized, modularized laser welding accessories—such as laser

cabin components—and is capable of meeting the varying standard systems of different

manufacturers, ensuring seamless compatibility and reliable production stability.

Comprehensive BIW Solutions: From Framework to Exterior Panels

HGTECH’s solutions cover the entire spectrum of BIW manufacturing, addressing specific

technical pain points at every stage of the assembly process.
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1.Roof and Side-Panel Laser Brazing 

In the assembly of roof and side panels, aesthetic finish is as critical as structural strength.

HGTECH utilizes a "zero-gap" welding process specifically designed to mitigate the spatter issues

common with galvanized steel. The resulting weld seam is smooth and visually seamless,

requiring no secondary grinding. This allows the body to proceed directly to the painting line,

significantly shortening the manufacturing cycle.

2.Three-Dimensional Five-Axis Processing 

The company’s 3D five-axis laser cutting and welding equipment—a recipient of the "National

Manufacturing Single Champion" award in China—is widely utilized for processing

thermoformed parts. These high-strength components, often used in B-pillars and bumpers, are

difficult to cut using traditional dies. HGTECH’s technology provides the necessary precision to

trim and weld these hardened materials with extreme accuracy.

3.Automated Component Lines 

Beyond the main body, HGTECH provides specialized automation for critical sub-assemblies. This

includes automated lines for car seats, door rings, and bumper punching/welding. Furthermore,

their "Smart Factory" integration connects individual machines to a Manufacturing Execution

System (MES), enabling real-time production data traceability. This ensures that every weld on a

vehicle can be logged and audited for quality assurance.

The "HGTECH Impact": Case Studies and Market Influence

The impact of these technologies is best measured by their adoption in the global market.

Currently, HGTECH serves over 40 global Original Equipment Manufacturers (OEMs), covering

more than 200 vehicle models. In the Chinese market, it maintains a leading share in BIW laser

welding applications.

Case Study: FAW-Volkswagen 

In applications with major manufacturers like FAW-Volkswagen, the implementation of HGTECH’s

laser welding technology has resulted in a measured increase of body rigidity by approximately

30%. This enhancement directly translates to improved crash safety ratings and vehicle

longevity.

Economic Contribution

From an economic perspective, the precision of laser welding allows for a reduction in the

overlap width of metal sheets (reduction of flanges). This improves material utilization and

reduces the overall weight of the vehicle. With a 25mm weld completed in as little as 0.5

seconds, the reduction in cycle time per vehicle provides a significant competitive advantage for

high-volume manufacturers.

New Energy and Smart Manufacturing

As the industry pivots toward New Energy Vehicles (NEVs), HGTECH has expanded its

technological footprint to include specialized solutions for hydrogen and electric mobility. This

includes dedicated welding production lines for hydrogen fuel cell stacks and fully automated

assembly and welding solutions for lithium battery modules and PACKs.

The next evolution involves the transition from simple automation to intelligent predictive

maintenance. By leveraging AI and big data, HGTECH is developing systems that can predict



equipment wear and optimize welding parameters autonomously, ensuring that the "Smart

Factory" remains operational with minimal human intervention.

Conclusion

As a leading global solution provider, HGTECH has established a robust ecosystem based on

independent core technology, customized services, and high cost-efficiency. By bridging the gap

between traditional manufacturing and the era of intelligent production, the company is not just

providing equipment, but is actively steering the global automotive industry toward a more

efficient, safe, and sustainable future.

For more information on these technologies, visit: https://www.hglaserglobal.com/
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