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Abstract
Apart from the general requirements for lesser prices and improved quality, competition in the cur-
rent manufacturing industry is closely associated with the needs of complex products, with short 
life cycles, short delivery times, customization, and requiring less skilled workers. This chapter deals 
with various aspects of design, manufacture and process improvements of the processes which 
can avoid various in house and field failures. Various aspects such as cost, flexibility, complexities, 
dimensional accuracy, sustainability, customization on product failures are discussed in this chapter. 
Various properties of additives such as mechanical, chemical and physical properties which affect the 
product failures are presented with simulation and test details. Anisotropy and microstructures of 
the products manufactured with additives are also presented in this chapter.
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9.1	 Introduction

Industrial growth depends on new and innovative research activities related to product 
development, building materials and manufacturing processes. Apart from the general 
requirements for lesser prices and improved quality, competition in the current manufac-
turing industry is closely associated with the needs of complex products, with short life 
cycles, short delivery times, customization, and requiring less skilled workers. As a matter 
of fact, currently the type of products is highly complex and is very difficult to design. 
This has led to there being a very strong need for the development and implementation 
of innovative production processes. Production processes can be divided into five catego-
ries, namely, subtraction, addition, assembling, division, and transformation, as shown in 
Figure 9.1. The removal of building layers to produce the desired geometry is called Top-
Down approach. The technology of extraction has undergone major changes in the past 
20 years [1]. The launch of many new three-dimensional (3D) face modelling softwares has 
revolutionized traditional coding methods like use of CNC codes. The use of modern-day 
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