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companies looking to improve manufacturing efficiency. Conventional thermoplastics, ceramics, graphene-based 
materials, and metal are the materials that can be printed now by using 3D printing technology (9,. 3D printing 
technology has the potential to revolutionize industries and change the production line. The adoption of 3D printing 
technology will inerease the production speed while reducing costs. At the same time, the demand of the consumer 
will have more influence over production. Consumers have greater input in the final product and can request to have 
it produced to ft their specifications. At the meantime, the facilities of 3D printing technology will be located closer 
to the consumer, allowing for a more flexible and responsive manufacturing process, as well as greater quality 
control. Furthermore, when using 3D printing technology, the need for global transportation is significanty 
decreased. This is because, when manufacturing sites located nearer to the end destination, all distribution could be 
done with fleet tracking technology that saves energy and time. Lastly, the adoption of 3D printing technology can 
change the logistics of the company. The logistics of the companies can manage the entire process, offer more 
comprehensive and start-to-finish services [10]. 

N. Shahrubudin et al. / Procedia Manufacturing 35 (2019) 1286-1296 

Nowadays, 3D printing is widely used in the world. 3D printing technology increasingly used for the mass 
customization, production of any types of open source designs in the field of agriculture, in healthcare, automotive 
industry, and aerospace industries [I1]. 
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At the same time, there are several disadvantages the adoption of 3D printing technology in manufacturing 
industry. For instance, the effect of the use of 3D printing technology is will reduce the use of manufacturing labour 
so automatically will greatly affect the economy of countries that rely on a large number of low skill jobs. 
Furthermore, by using 3D printing technology, users can print many diferent types of objects such as knives, guns 
and dangerous items. Therefore, the use of 3D printing should be limited to only certain people to prevent terrorists 
and criminals bring guns without detected. At the same time, the people who get a hold of a blueprint will be able to 
counterfeit products easily. This is because, the use of 3D printing technology is simple, just sketching, and set the 
data in the machine-printed so 3D objects can generate [12]. 

2. Types of 3D Printing 

To sum up, 3D printing techrnology has emerged during recent years as a flexible and powerful technique in 
advance manufacturing industry. This technology has been widespread used in many countries, especially in the 
manufacturing industry. Therefore, this paper presents the overview of the types of 3D printing technologies, the 
application of 3D printing technology and lastly, the materials used for 3D printing technology in manufacturing 
industry. 

2.1. Binder jetting 

Varieties of 3D printing technologies have been developed with the different function. According to ASTM 
Standard F2792 [13], ASTM catalogued 3D printing technologies into seven groups, including the binding jetting, directed energy deposition, material extrusion, material jetting, powder bed fusion, sheet lamination and vat 
photopolymerization. There are no debates about which machine or technology function better because each of them 
has its targeted applications. Nowadays, 3D printing technologies are no longer limited to prototyping usage but are increasingly also being used for making variety of products [14]. 

2.2. Directed energy deposition 

Binder jetting is a rapid prototyping and 3D printing process in which a liquid binding agent is selectively deposited to join powder particles. The binder jetting technology uses jet chemical binder onto the spread powder to form the layer [9]. The application of the binder jetting is would be producing the casting patterns, raw sintered products or similar large-volume products from sand. Binder jetting can print a variety of materials including metals, sands, polymers, hybrid and ceramics. Some materials like sand not required additional processing. Moreover, the process of binder jetting is simple, fast and cheap as powder particles are glued together. Lastly, bìnder jetting also has the ability to print very large products. 

Directed energy deposition is a more complex printing process commonly used to repair or add additional material to existing components (8]. Directed energy deposition has the high degree control of grain structure and 



3.6. Specials materials 

The examples of special materials are: 

Food 

Lumar dust 

3D printing technology can process and produce the desired shape and geometry by using food materials like the chocolate, meat, candy, pizza, spaghetti, sauce and so on [49]. 3D-food printing can produce healthy food because this process allows customers to adjust the ingredients of materials without reducing the nutrients and taste of the ingredients [50]. 

Textile 

N Shahrubudin et a. /Procedia Manufacturing 35 (2019) 1286-1296 

3D printing process has the capability to directly produce multi-layered parts out of lunar dust, which has potential applicability to future moon colonization [51]. 

With 3D printing technology, jewellery and clothing industry will be shine with the development on 3D textile printing. Some advantage of 3D printing technology in fashion industry are short processing time to make the product, reduced costs related with the packaging and reduce supply chain cost [16]. 
4. The Applications of 3D Printing in Manufacturing Technology 
4.1. Aerospace industry 
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4.2. Automotive industry 

3D printing technology provides unparallel freedom design in component and production. In aerospace industry, 3D printing technology has potential to make lightweight parts, improved and complex geometries, which 
can reduce energy requirement and resources (52]. At the same time, by using 3D printing technology, it can lead to fuel savings because it can reduce the material used to produce aerospace's parts. Furthermore, 3D printing technology has been widely applied to produce the spare parts of some aerospace components such as engines. The engine's part is easily damaged, which require regular replacement. Therefore, 3D printing technology is a good solution to the procurement of such spare parts (53]. In aerospace industry, nickel-based alloys is more preferred due 
to the tensile properties, oxidation/corrosion resistance and damage tolerance (S54]. 

Nowadays, 3D printing technology have rapidly changed our industry to design, develop and manufacture new 
things. In the automotive industry, 3D Printing technique have made phenomena to bring new shines, allowing for 
lighter and more complex structures in the fast time. For instance, Local Motor had printed the first 3D-printed electric car in 2014. Not only cars, Local Motors also extended the wide range application of 3D printing technology by manufacturer a 3D-printed bus called OLLI. OLLI is a driverless, electric, recyclable and extremely smart 3D printed bus. Furthermore, Ford is the leader in the use of 3D printing technology also apply 3D printing technology to produce prototype and engine parts [55]. In addition, BMW uses 3D printing technology to produce hand-tools 
for automotive testing and assembly. Meanwhile, in 2017, AUDI was collaborated with SLM Solution Group AG to 
produce spare parts and prototypes [56]. 

4.3. Fuod industry 

Consequently, by using 3D printing technologyin automotive industry enable company to try various 
alternatives and emphasize right in the improvement stages, prompting ideal and effective automotive design. At the 
same time, 3D printing technology can reduce the wastage and consumption of the materials. Moreover, 3D printing technology can reduce costs and time, therefore, it allows to test new designs in a very fast time [57]. 

3D printing technology open the doors not only for aerospace industry, but also for food industry. At present, 
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enabling more innovative designs created in just one process [37]. The development of a green electronic device 
with low-manufacturing cost, good safety, high reliability and rapid production, is urgently in demand to address 
environment pollutions in today's society [75]. 

5. Summary 

In this review, there are rich landscape of 3D printing in manufacturing industry. At present, 3D printing technology is beginning in the manufacturing industries, it offers many benefits to the people, company and 
government. Therefore, more information is needed to progress on ways to enhance the adoption of 3D printing 
technology. The more information about 3D printing technology will help the company and government to upgrade 
and improve the infrastructure of 3D printing technology. Thus, this paper is to overview the types of 3D printing technologies, materials used for 3D printing technology in manufacturing industry and lastly, the applications of 3D 
printing technology. In the future, researchers can do some study on the type of 3D printing machines and the 
suitable materials to be used by every type of machine. 
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