
 

                                                                                                                  
 

 

   
   Journal of Green Engineering (JGE) 
       

          Volume-10, Issue-10, October 2020 
  

 

 

 

 

 

 

 

                      

 

 

 

 

A Detailed Review on Use of 3D Printing in 
Evironmentally Safe Robotics  

 

Rohit Kumar 
 

Assistant Professor, Department of Mechanical Engineering, Chandigarh 

University, Gharuan, Punjab, India. E-Mail : rohit.mech@cumail.in 

 

Abstract 
 
Additive processing seeks to incorporate all material types into 3D 

dimensional structures and equipment and eventually to open the possibility 

of 3D printing devices. Such devices remain difficult to control, so Limiting 

the size of printed 3D machines to passive devices or requiring integration of 

different external actuators. 3D print thermoplastic / driver bilayers that may 

be driven by differential heat from externally controllable currents that flow 

from their drive faces are discussed here. Similarly, the use of 3D printing in 

robot manufacturing is always an area of research which is getting 

flourished. In this paper, a detailed Review on Use of 3D Printing in 

Robotics is studied. 
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1 Introduction 
 

Crafted with compliant materials, soft robots are more flexible to adapt 

to unstructured environments and perform complex functions which, with the 

assistance of conventionally constructed rigid robots, are difficult to 

accomplish. The increased versatility and soft actuators' durability permit 

them to communicate with people in close contact or even under secure of 

soft micro-robots for minute-invasive surgery and endoscopy. In space, flat 

robots can be used to mounte on surfaces with various shapes and to fly  
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conditions. Soft matter requires stimulation with non-harmful or non-

invasive actuators for softness. Soft robots have more versatility in smaller 

spaces than rigid robots [1]–[3]. Likewise, soft microbotics allow for the 

grasp and handling of small, fragile items through potential uses in the space 

and medical technology. There are also interested applicants in the provision 

robustly against gravity like a caterpillar. The design and production of these 

soft microbots and micropellers therefore are of vital importance for the 

development and expansion of their applications in various areas of micro-

organisms [4]–[7]. The traditional soft robot actuators are made on a micro-

scale using microfabrication methods such as photolithography, soft 

lithography, and laser ablation. Recently, the use of additive manufacturing 

technology and, in theory, 3D printing, soft actuators in a macro-scale were 

increasingly made. Additional manufacturer techniques not only promote a 

workflow from the design to the product, it may minimise the output of 

waste as materials are applied to the desired structure layer by layer (on-

demand) [8]–[11]. 3D printing prototyping is relatively easy, with a 

simplified product design that allows easier and faster product creation. 

Scholars are concentrating heavily in understanding the use of additive 

manufacturing and lightweight materials in robotics. Figure 1 reveals the 

major keywords used by the authors in their respective research articles 

related to the robotics and additive manufacturing. 

 

 
Figure 1 Keywords used by authors frequently in the articles 

 

Further figure 2 reveals the details of the citation author wise. The next 

figure shows the list of the authors who received a minimum 5 or more 

citations for their article.  
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Figure 2 Citations of the Authors 

 

 
 

Figure 3 Sources Wise Citation 

 

The figure 3 reveals the sources wise citations for the articles. Further the 

articles discuss the themes picked by the authors in their research articles. 

  

2 Robotics and 3d Printers 
 

There are therefore interesting and documented in the literature for the 

manufacture of soft actuators through additive production. Soft actuators 

were printed in 3D for a number of applications and the "4D printing" was 

also often referred to. Scharff et al have recently used 3D press to 

manufacture soft actuators with integrated color-based proprioceptors that 

detect the interactions between soft and unstructured actuators [12]–[15]. The 

3D soft drive-driven actuators used inkjet printing  
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multiple soft materials to allow the display of different flexing motions, 

powered by form-memory alloys. Similarly, quick reactivation soft actuators 

were designed using the commercially available 3D multi-timer printer with 

tunable mechanical  

prop- erties. Truby et al developed tactile robotic fingers using 3D 

printing to act as versatile, multi-degree grapplers. [16], [17] manufactured 

softened and rigid polymer magnet actuators to achieve complex integrated 

functionalities, using multimaterial drop-on request printing . The application 

of soft robotics to the region of micrometres is increased, but modern 3D 

printing of soft actuators is restricted to and beyond a millimetre scale. To 

improve the miniaturisation of soft robots, more production techniques are 

needed in micro-robotics manufacturing [18]–[20]. We are demonstrating the 

feasibility of micro-production with a 3D extrusion printer as a concept proof 

and to explore the constraints of the printing of soft micro-power. In this 

article, we have moved 3D printer limits to test small micropeller output. 

 

3 EFF Method  
 

The EFF method for the production of fibres between loaded surfaces 

through electrostatic pulse forces which cause a concurrent emission of fibres 

from a viscous fluid, is the most frequently used ELC [21]–[24]. Based on 

the parameters of the device, such as the voltage, needle diameter, collector 

dance, solvent concentration, and solvent viscosity, fibres with a range of 50 

microns to many microns can be achieved at 50 nm. Needles are collected on 

a revolving substratum or collector. Fibers may however be developed with a 

plexed anatomical plate [25]–[27]. In contrast 3D printing processes (3DP) 

excellence in patient-specific macro Geometry reprocessed ducibly 

manufacturing scaffolds. In extrusion 3DP, the most widely used scaffold 

fabrication method, the fibre is developed on a substratum via a syringe 

needle that runs one layer at a time, through a computer-aided toolpath, via 

the pneumatic extrusion of a viscoelastic fluid (e.g. molten polymers, 

Hydrogel solutions). These processes have a restricted capacity to generate 

fibrous architectures with fine structures that recompitulate native ECMs. 

The reachable diameters of fibre usually range from the top ten to hundreds 

of microns, depending upon parameters such as extrusion strain, syringe 

temperature and needle size [28], [29]. 

 

4 Sustainable Development and Additive Manufacturing 
 

Most research on sustainable development and materials research in 

architecture typically include non-emission buildings, predictability, stability 

and durability. Contemporary architecture practises engage in life cycles and 

building and construction degradation processes [30], [31]. In spite of urgent 

requiring more renewable, bio-determinable alternatives in concrete and fuel- 
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based composites, in particular in civil engineering and in digital production 

The following Article offers an overview of the planing procedure for the 

project, reflecting the informed relationships of architecture, natural systems 

and the project. In digital construction soils as a building material are long 

overlooked because they provide a low cost, renewable and resource-

efficient alternative to fuel-based materials. The soil adapts in the face of 

temperature , humidity and seasonal changes, is a good example of adaptive 

organic matter. Low environmental effects are still popular and inspiring 

architectural examples are found around historic ages [27], [32]. Earthing 

approaches have low environmental impacts. Historically, soil structures are 

environmentally friendly and cost effective when a residual material source 

is re-used from the site , particularly when the base is excavated. The soil 

mud, a water mixture and some soil, silt and terre are mainly found in areas 

which are relatively dry [33], [34]. Because of the organic composition of the 

precious top-soil, the ideal solid mineral is typically taken [35]. The Dogon 

region, in particular the Nando massif in Mali, West Africa, shows an 

ongoing virtuosity connected to the local vernacular architecture [36], [37]. 

 

5 Soft Robots 
 

Soft robots can communicate safely with human beings and work in 

highly dynamic environments as they consist of materials that are 

excessively deformable and stretchable [38]–[40]. These soft systems are 

built in accordance with soft biological structures, including an elephant 

trunk, a potato arm, calcareous tentacles and worms, made mostly of 

matching materials and liquids. A soft robotic device should mainly consist 

of soft materials, structures, actuators, sensors, electronics, and energy 

sources. However for scientists and engineers the realisation of fully soft 

robots continues to be a major challenge [30], [33], [41]. 

Soft drives and sensors in all soft robotic systems are the main and 

essential components that make them useful and efficient. Soft robots require 

dexterous soft actuators that generate relatively low and high strengths (i.e. 

controllable forces) to make interactions with their environments more soft 

and adaptable. Soft robots often require robust, flexible, stretchable or 

compressive soft sensors that are able to resist substantial deformations over 

a longer duration and provide consistent signal efficiency [36]. These reliable 

and stable sensors are critical for soft robots to create reliable feedback 

systems. In recent years, the field of soft robotics has increased significantly, 

creating many unthermed soft robots. Soft Robots have many benefits over 

traditional robotic systems as well as being protected from direct contact with 

humans and sensitive objects. Second, low cost soft robots are built from 

inexpensive soft materials. Secondly, soft robots consist of soft monolithic 

corpses. In certain cases, such systems therefore need minimal or no 

assembly processes. Third, in addition to traditional  
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production technology, A variety of three (3D) printed technology can 

generate soft robots directly [42]–[44]. Fourthly, soft robotic devices can be 

introduced and implemented for various robotic purposes, including the 

robotic locomotive robots, adaptive grippers, artificial limbs, parallel 

manipulators, prothesis hands, man-machine interfaces and much more. They 

are also suitable for the treatment without harm of extreme mechanical 

external deformations and for handling delicate and fragile items without 

damages [45]–[48]. 

 

6 Conclusion 
 

New technology calls for ever more sensitivity and multidisciplinary 

fields of expertise. To achieve this aim, universities offer study paths that 

combine a range of disciplines. Training courses in engineering have 

continued to incorporate themes relating to structures, IT, electronics and so 

forth over the last decade. The key threads have become better prepared. In 

order to perfect this approach, all of the above components must be 

incorporated in a specific experience that helps students to appreciate the 

interaction [49]–[51]. By definition, a robot is the ideal example of a multi-

disciplinary instrument. It blends mechanical engineering, electronics, 

computer sciences and automation skills and research. However, this must 

obviously be connected to the application to give the students a full teaching 

experience. Although the principle should never be understood, it is equally 

necessary to not limit the student to mere workshop experiences but to 

convey his imagination in the resolution of practical difficulties. Practical 

classes, laboratory sessions and rough philosophies were therefore favoured 

[24], [52 ] 
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