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Laser Diode Welding Method

Overview

This page describes the difference between semiconductor (LD) laser welding, also
called laser diode (LD) welding, and gas laser or solid-state laser welding.

Key Takeaways

Laser diode welding uses a semiconductor-generated laser beam to join materials,
with methods including conduction, transition, and keyhole welding for varying
penetration and precision.

Overview of Laser Diode Welding

Laser diode welding, also known as semiconductor laser welding, employs a laser
beam generated by an electric current passing through a semiconductor as the heat
source. Unlike CO2 or Nd: YAG lasers, which require external excitation sources, diode
lasers are compact, energy-efficient, and require minimal maintenance. They are
particularly suitable for applications requiring precise heat control, such as
electronics, battery packs, and delicate components.

Welding Methods1.

Conduction Welding

Mechanism: Heat is transferred from the laser beam to the material surface, causing
melting without vaporization. Characteristics: Minimal deformation, shallow welds,
smooth and aesthetically pleasing seams. Applications: Ideal for thin materials,
electronics, and battery packs where visual quality and low heat input are critical.

2.
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Transition Welding

Mechanism: Occurs as laser power increases, partially vaporizing the material and
combining conduction and keyhole effects. Characteristics: Deeper penetration than
conduction welding, moderate heat input, and balanced weld quality. Applications:
Suitable for slightly thicker materials where both appearance and structural integrity
are important.

3.

Keyhole Welding

Mechanism: High-energy laser creates a narrow vaporized cavity (keyhole) in the
material, allowing deep and narrow welds. Characteristics: High penetration, strong
and robust joints, suitable for structural components. Applications: High-performance
metals, automotive, aerospace, and other structural applications requiring deep
welds.

Advantages of Laser Diode Welding

Compact and energy-efficient design due to semiconductor-based laser generation.
High precision and control, enabling minimal distortion and repeatable weld quality.
Integration with automation and robotic systems for high-speed production.

Suitable for both metals and plastics, depending on the laser wavelength and power.

Summary

Laser diode welding offers versatile methods—conduction, transition, and keyhole
welding—to accommodate different material thicknesses, precision requirements,

and industrial applications. Its compact design, energy efficiency, and compatibility
with automation make it a preferred choice for electronics, medical devices, and high-
performance structural components.

Article Content
Semiconductor (LD) laser welding

This page describes the difference between semiconductor (LD) laser welding, also
called laser diode (LD) welding, and gas laser or solid-state laser welding. This page
also explains the excitation

Research on Hybrid Blue Diode-Fiber Laser Welding Process of T2

This research proposes a non-penetration lap welding process for joining T2 copper
power module terminals in high-frequency and high-power electronic applications,
using a hybrid
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Welding with High Power Diode Lasers

In particular, it compares the capabilities and characteristics of diode lasers with
other welding laser technologies, reviews the applications best suited for diode
welding and provides some guidance on

Laser Welding Plastic: Polymer Welding | LASERLINE

Lightweight automobile tailgates made from plastic are produced via transmission
welding using Laserline''s diode lasers. Their unique feature: the weld seams for laser
welding plastic are not

Analysis of photodiode signals for monitoring the laser beam welding ...

The studies presented here highlight that photodiodes are a promising method for
monitoring laser beam welding in battery cell contacting. Nonetheless, all the studies
referred to have

A novel method for the welding of tailor-welded blanks with different ...

Due to weld defects occurred in the traditional laser welding of tailor-welded blanks
with different thicknesses, a novel processing method is proposed in this paper.

High Power Diode Laser Beam Welding of SS304 Stainless Steel

This study used an integrated experimental-statistical method to explore the
influence of high-power diode laser beam welding (HPDLBW) parameters on the weld
shape, microstructure, and

Laser Welding Fundamentals

The diode laser is a well-established laser technology that been used for many plastic
welding applications, notably in the automotive industry for welding the rear light
housing.

Brochure Laser Welding

This technical information describes the principle of laser welding, some variants of
the process, and also the require-ments placed upon materials. Tables show which
grades within the various families

Diode laser welding

Diode Laser Welding Modes Before delving further into welding with diode lasers, it
makes sense to discuss the different laser welding techniques: keyhole and
conduction welding. Both

Laser Diode Characteristics, Precautions for Use and Drive Circuit ...
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Laser diodes (LD) are semiconductor devices that convert electrical energy into high-
power optical energy. These devices are currently used in the fields of
telecommunications and

Laser Welders | Laser Welding Equipment | AMADA

Laser spot welding uses a laser welder to create a single weld spot that joins metals
together. Laser welders deliver a precise pulse of light with accurately controlled

Laser Welding: Definition, How it Works, Process,

Laser welding is an important technique in high-tech manufacturing and engineering,
and its popularity is only growing by the day. It offers lots of

Benefits of Direct Diode Lasers for Welding

High Power Direct Diode Laser systems with output powers greater than 4.0kW in a
compact robust package are now available. These industrial semiconductor [diode,
solid state] lasers are a

Diode laser welding of stainless steel 304L

The feasibility to achieve deep penetration welding of stainless steel utilising a 15kW
laserline® diode laser has been studied. This was approached b

Recent advances and future prospects of laser welding technology for ...

Thus, modeling the laser welding process through numerical, analytical, statistical,
and artificial intelligence methods is vital for process understanding and optimization.
This paper offers a

Laser Welding 101: A Complete Guide for Beginners & Experts

For starters, we can describe welding as the process of joining materials having a
similar structural composition and melt temperature. However, as you focus on more
specific welding

Laser Welding 101: A Beginner's Guide

Laser welding is an advanced fusion welding process that utilizes a high-energy laser
beam as the primary heat source to melt and join materials at the weld interface.
This technique

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.
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Contact Us

Continue your research online:

Website: https://ensaa.es
Technical inquiry: https://ensaa.es/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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