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Abstract 
 
Robotics and automation play an important role in this rapidly development 
world. Additive Manufacturing (3d Printing) has changed the aspects and 

accuracy of robot manufacturing up to a great extent. Whether it is light 

weight material, strength of the material of efficiency of the material. The 

current article is an systematic review which evaluates the literature done by 
scholars in the above discussed topic in the last decade. A total 216 articles 

have been downloaded form the Scopus and after applying PRISMA 

guidelines 73 articles have been accepted and analyzed. 
 

Key words: Robotics, Additive Manufacturing, 3D printing, PRISMA, 
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1 Introduction 
 

Over the years there have been steady improvements on versatile 
development capabilities. The features have increased resolution and scale, 

with additive manufacturing as a disruptive, small to medium-sized 

technology. The application of this technology to micro-structures is facing 

many technological challenges [1]. The ultimate objective of this project is 
the development of a modular production microbat platform to manufacture 

smart devices and structures in the additional micro-scale. Very complex 

structures cannot be produced with state-of-the-art micro-production without 
several costly production steps. Micro-scale manufacturing processes that 

permit optimal, arbitrary combinations of materials and geometries to be  
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assembled are particularly unmet. Structural optimization of topology codes-

genetic algorithms, virtual annularity often leads to optimal solutions which 

in the current capabilities cannot be produced [2]. 
 The potential for small-scale, active devices and sensors led to a 

substantial investment of federal capital in basic materials production. As a 

result, several tiny building blocks can now be built into multifunctional 
micro-scale devices, structures and sensors [3]–[5]. Micro-robot swarms are 

a software technology that enables this to take place and mark the vision for 

our work and to assemble and connect multi-Functional buildings. Such a 

platform is suitable for a broad range of applications in, for example, micro 
vehicles, steering catheters, optimum structures, microfluidic circuits and 

energy harvesters. Figure 1 shows the major keywords used by the 

researchers who did study on the robotics and additive manufacturing 
together [6]–[8]. 

 

 
Fig.1: Keywords used by authors 

 

 It can be observed from the figure one that their relationship among the 

additive manufacturing keywords with the robotics keywords. Further figure 
two shows the relationship among the country wise authors. The color code 

shows the connection among the countries.  
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Fig.2: Co-authorship Countrywide 

 

 
Fig.3: Prominent sources for publication papers 

 Figure 3 reveals the major sources where these papers have been 

published.  

 

2 Use of 3d Printing in Robotics Manufacturing 
 

 In many applications, the lack of limitations on intermediate issues is a 
significant downside. For example, for security purposes, one might want the 

robot tool to be floor-oriented during the entire trajectory. Recent works 

tackled such a problem where a priori is not known about the closed form of 
the constraints. In this paper we look at a more complex yet significant class 

of routes, in which the number of task freedoms is smaller than the robot's 

[9]–[11]. This is a typical scenario, because technical tasks also only restrict 
some of the cartesian co-ordinates and speeds.  
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 In order to optimise a certain criterion, the kinematical robot redundancy 

in relation to the task can thus be utilized. It should be emphasised that path 

restrictions are a priori known to this type of mission. This is an important 
difference from as only exploring a sub-space provided by cinematographic 

redundancy can reduce the dimension of the problem [12]–[15]. 

 The application of the industrial robots has become crucial and 
movement preparation strategy is of decisive importance to robotic 

machining and production processes. However, the use of movement 

planning algorithms in the literature and industry is not common in this form 
of application [16], [17]. 

 Due to developments in film and dynamic performance of robots, the use 

of industrial robots in machining applications has improved profitely in 

recent years. Industrial robots often possess poor film and dynamics in 
relation to CNC devices and thus kinodynamic motion preparation can be an 

effective solution for overcoming such limitations [18]–[21]. The constrains 

in film production rely strictly on the system and thus on the tool for 
processing tasks. In general, all machining processes by a rotating system 

have a reduced freedom of at least one degree (DoF). 

 

3 Mobile Robotics  
 

 With its latest technologies, operating modes and fast processing speeds, 
wireless, mobile micro-robots have emerged – as compared to conventional 

robots – allowed by the small size and weight. This would definitely have a 

big effect in future for mobile microbots with these features on biology and 

advanced development [22]–[24]. An powerful storage power and 
locomotive system is the key challenge in the production of a mobile 

microrobo. The electrostatic, thermal and optical, piezoelectric, and other 

descriptive power and mechanisms of actuation used for mobile micro-robots 
include biologically, electromagnetically, and piezo-electromagnetically 

mixed methods. For untered mobile micro-robots, electromagnetic systems 

with external magnetic fields have attractive advantages and produce most 
performance to date [25]–[27]. In order to drive the magnetic microbot, some 

devices use external magnetic field gradients. Magnetic strength-scale 

depends both on distance and volume of the agent, which means that 

relatively large magnetic fields are needed for this form of propulsion. 
Magnet-induced torques or non-gradient fields on magnetic bodies have 

contributed to various ideas for microrobot locomotion. In micro-robots 

made of magnetic bodies made of neodymium-iron-boron (NdFeB), with 
low-frequency magnetic fields are controlling to cause the body to stick-slip 

to achieve real-time controlled movement. In we suggest a similar approach 

to biomassipulation. Magnetic rotary fields were also used to move micro-
robots to swim within the numbers of low regimes of Reynolds.  
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 In an oscillating magnetic field actuation has been created for the 

Magmite family of micro-robots [28]–[30]. 

 

4 Light Weight Material 
 
 National and international scholars have carried out a great deal of 

research on lightweight structural technology, primarily expressed in medium 

weight and lightweight structural material. Hu Hangzhou et al. of University 

of Hunan used corrugated aluminium alloy plates in the design of a car crash 
prevention beam structure for achieving the objective of lightweight crash 

prevention beam design [31]. Hu Hangzhou et al. Wan Xubao and others of 

the Beijing University for Technology have optimised the structure of 
aviation support in aluminium alloys by using optimization of topology and 

shape, and eventually achieved the target of a mass reduction of 24.5 percent 

by 38.3 percent to reduce the overall replacement by 32.7 percent, which 
represents a reduction of 42.7 percent .. Ma Guoqing of the Harbin 

Technology Institute used the lightweight manipulator arm with 7075-t6 

aluminium alloy, and optimised topologically the handles' wide arm with a 

weight of 15,06% on the premise of improving stiffness and resistance of the 
broad arm [32]. The lightweight structural design for the E.R.300 stacking 

handling arm of Nanjing University of Science and Technology was carried 

out and the optimised system was gradually spread and displaced to ensure 
optimum stress and travel after optimisation was completed and finally 

reduced overall weight of the handling arm [33]. 

 

5 Discussion and Conclusion  
 

 A printer may be loaded with robotic arms (on one robot, or on the 
second cooperating robot) in order to perform robotic replication. These 

weapons can be used in their appropriate configuration, to assemble written, 

stored and otherwise obtained pieces. A certain form of assembly is crucial if 

robots are to be able to print robots of the same dimensions. If it is not 
possible for the printer robot to manufacture and to attach several small 

pieces (or to extend printing area in any way) it would constrain the next 

generation of robots to be smaller than the originals so that they can be 
printed in the printing field [34]. Robot assembly methods are well 

understandable. For applications from the small parts to buildings, robotic 

assemblages have been used. Techniques have previously been suggested for 
independent as well as cooperative robotic assembly methods [35]. A milling 

capacity may be required in addition to printing and assembly capabilities. 

Milling capabilities may be needed to work with 3D-impressed metal or 

other materials or for the rectification of problems found with a printed 
object or part. Style principles based on design are useful to consider.  
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 For example, the field of bionics is aimed at developing technology that 

imitates the characteristics of biological structures. For example , the 

presence of skin on one hand has an effect on the grasp of objects and a 
robotic analogue can be used. [36] modelled a cross sections of the radar 

antenna influenced by the research of tempacles of insects. [37] speculates 

that engineers will follow more and more natural design principles, as 
mechanical capacities grow and can incorporate such designs. 
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