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Laser Metal 
Deposition Process

ABSTRACT

Laser metal deposition process belongs to the directed energy deposition class of 
additive manufacturing process that is capable of producing highly complex part 
directly from the three dimensional (3D) computer aided design file of the compo-
nent by adding materials layer after layers. Laser metal deposition process is a 
very important additive manufacturing process and it is the only class of additive 
manufacturing process that can be used to repair valued component parts which 
were not repairable in the past. Also because this additive manufacturing process can 
handle multiple materials simultaneously, it is used to produce part with function-
ally graded material. Some of the features of the laser metal deposition process are 
described in this chapter. Some experimental studies on the laser metal deposition 
of Titanium alloy- composite are also presented.

1. INTRODUCTION

Laser Metal Deposition (LMD) is an additive manufacturing process that uses laser 
beam to create a melt pool on the surface of a metallic substrate and powder particle 
or wire is fed into the melt pool created. The powder or wire melts in the process to 
form a deposit that is metallurgically bonded to the substrate. The required shape 
is built up layer after layer according to the geometry of the two dimensional (2D) 
cross section of the part from the three dimensional computer aided design (CAD) 
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model of the part (Scott et al., 2012). Laser metal deposition process is an important 
additive manufacturing process that was grouped into the class of Directed Energy 
Deposition by the F42 committee on additive manufacturing standards (Scott et al., 
2012). Laser metal deposition process has a unique characteristics such as reduc-
tion in material wastage during the manufacturing process, repair of high valued 
parts which were in the past costly to replace or difficult to repair, and deposition 
of functionally graded material (Zang et al., 2008). Difficult to machine engineer-
ing materials such as titanium and its alloys are easily formed using the laser metal 
deposition process.

Titanium alloy Ti6Al4V is an important aerospace alloy and it is the most widely 
used titanium alloy that is referred to as the workhorse of the industry (Ramesh et 
al., 2008; Cui et al., 2012). Ti6Al4V possess some exciting properties such as high 
strength to weight ratio, good corrosion resistance, retaining of properties even at 
elevated temperature and bio-compatibility which makes them to be more favoured 
in most field of human endeavor (Ribeiro et al., 2003; Lütjering and Williams, 2003). 
Despite all these exciting properties, titanium and its alloys are difficult to machine 
because they chemically react with the cutting tool material thereby causing high 
temperature and galling of the cutting tool (Arrazola et al., 2009). In the aerospace 
industry, manufacturing of complex part is material wasting when produce through 
the traditional manufacturing process which results in the typical high buy-to-fly 
ratio of the aerospace parts (Brandl et al. 2011). All of these challenges can be 
overcome if the complex aerospace parts are manufactured through the laser metal 
deposition process. The development of the part using the laser metal deposition 
process is achieved by adding materials layer by layer directly from the CAD model 
of the part no matter the complexity resulting in improvement of the buy-to-fly ratio. 
Also producing part made of titanium and its alloy through laser metal deposition 
process will overcome the problem of tool reacting with the workpiece since the 
LMD process is a tool-less process. The features of the laser metal deposition pro-
cess are described in this chapter and how the processing parameters influence the 
properties of the deposited part. Also some experimental studies on the laser metal 
deposition of titanium alloy composite are presented in this chapter. The laser metal 
deposition process is described in the following sub-section.

2. THE LASER METAL DEPOSITION PROCESS

Typical laser metal deposition process equipment consists of a laser system with 
optical laser beam for focusing, a powder feeding system (nozzles) and a control 
system. The Laser engineering net shaping (LENS) is an example of machine that is 
based on the laser metal deposition process. There are five (5) basic steps involved 



 

 

12 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/laser-metal-deposition-process/149837

Related Content

Analyzing the Effect of B4C/Al2O3 on the Wear Behavior of Al-6.6Si-0.4Mg

Alloy Using Response Surface Methodology
Vishnu Anil Kumar, Vaishnave Vinodkumar Vinod Kumar, Goutham S. Menon,

Sivcharan Bimaldev, Manu Sankar, Karthik V. Shankarand Meera Balachandran

(2020). International Journal of Surface Engineering and Interdisciplinary Materials

Science (pp. 66-79).

www.irma-international.org/article/analyzing-the-effect-of-b4cal2o3-on-the-wear-behavior-of-al-

66si-04mg-alloy-using-response-surface-methodology/257253

Correlative Analysis Between Tensile Properties and Tool Rotational Speeds

of Friction Stir Welded Similar Aluminium Alloy Joints
Velaphi Msomiand Busiswa Tracey Jantjies (2021). International Journal of Surface

Engineering and Interdisciplinary Materials Science (pp. 58-78).

www.irma-international.org/article/correlative-analysis-between-tensile-properties-and-tool-

rotational-speeds-of-friction-stir-welded-similar-aluminium-alloy-joints/281249

Capability Resurrection of DC Sputtering Machine: A Case Study
C. L. V. R. S. V. Prasad, G. V. S. S. Sharmaand P. N. L. Pavani (2021). International

Journal of Surface Engineering and Interdisciplinary Materials Science (pp. 60-76).

www.irma-international.org/article/capability-resurrection-of-dc-sputtering-machine/267212

Creating a Sustainable Future: The Emergence of Eco-Friendly Materials
Gaydaa Al Zohbi (2026). Engineering Solutions for Modern Challenges in Advanced

Materials Science (pp. 265-320).

www.irma-international.org/chapter/creating-a-sustainable-future/403190

Multifunctional Dendrimers for Drug Nanocarriers
Tingbin Zhang, Chunqiu Zhang, Jinfeng Xing, Jing Xu, Chan Li, Paul C. Wangand

Xing-Jie Liang (2017). Materials Science and Engineering: Concepts, Methodologies,

Tools, and Applications  (pp. 439-470).

www.irma-international.org/chapter/multifunctional-dendrimers-for-drug-nanocarriers/175704

http://www.igi-global.com/chapter/laser-metal-deposition-process/149837
http://www.igi-global.com/chapter/laser-metal-deposition-process/149837
http://www.irma-international.org/article/analyzing-the-effect-of-b4cal2o3-on-the-wear-behavior-of-al-66si-04mg-alloy-using-response-surface-methodology/257253
http://www.irma-international.org/article/analyzing-the-effect-of-b4cal2o3-on-the-wear-behavior-of-al-66si-04mg-alloy-using-response-surface-methodology/257253
http://www.irma-international.org/article/correlative-analysis-between-tensile-properties-and-tool-rotational-speeds-of-friction-stir-welded-similar-aluminium-alloy-joints/281249
http://www.irma-international.org/article/correlative-analysis-between-tensile-properties-and-tool-rotational-speeds-of-friction-stir-welded-similar-aluminium-alloy-joints/281249
http://www.irma-international.org/article/capability-resurrection-of-dc-sputtering-machine/267212
http://www.irma-international.org/chapter/creating-a-sustainable-future/403190
http://www.irma-international.org/chapter/multifunctional-dendrimers-for-drug-nanocarriers/175704

