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Abstract:  

This paper presents the optimization parameter of a bidirectional soft actuator gripper leaf evaluation the properties of 

the gripper leaf based on the material and wedge angle of the actuator. The systematic simulation was conducted to 

investigate the effect of the top wedged angle (the angle forthe wedged shape of the actuator structure) of the chamber on 

the bending extent of the gripper leaf when it is deflated with hyper elastic material. We quantitatively measured the 

deformation stress and strain on the gripper leaf. We found that the top wedged angle has a significant effect on the out 

ward bending of the actuator when it is deflated. The result shows that the actuator can deform much easier with a hyper 

elastic material base and bigger width wedge angle. Utilizing a softgripper that was built by mounting four actuators to 

three-dimensional- printed rigid support through various research paper reviews, we found that the prototype can grip 

objects ofdifferent sizes, shapes, and material stiffness in amphibious environments 
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I. INTRODUCTION  

 

Introducing the design process for developing a soft gripper leaf (consists of several actuators or fingers. The technical 

requirements are the maximum weight of the gripping object not more than 1kg, the gripping capacity of 3 objects per minute. 
The shape of the object might flexibly be rectangular, spherical, and conical with a maximum profile size of 8 cm. The gripping 

process requires that food or objects, in general, will not be damaged or crushed. These requirements are built up from the actual 

need at the industry or situation where the object is not intended to be damaged. Based on the requirement on the size of the 

gripping object, the 3D model of the gripper with four actuators is built. Then, simulation is conducted with 2 different materials 

of silicon base (dragon skin 30) (dragon skin 10) to evaluate the gripping force of a finger on the object at different pressure 

levels. Using the simulation data, the correlation between the gripping forces effect of wedge angle on gripper leaf deformation on 

the same. Next, the dynamic simulation of the gripping process performed based on research papers is observed. The simulation 

allows for evaluating the ability to grasp and hold objects of the gripper in order to determine the design option that meets the 

requirements. Once a suitable design option is defined, the subsequent steps including structural design, fabrication and validation 

of the prototype are compared and analyzed based on available research papers and end up with a conclusion. 

A. Silicone Rubber (Dragon Skin) 

Dragon Skin is a milky, moist to-the-touch, membrane-like silicone that is often used in prosthetics, animatronics and orthopedic 
and cushioning applications. This material is so stretchy that a mould of it can be turned inside out without risk of tearing it. The 

material is supplied in two parts, one of which contains a platinum catalyst which causes the liquid polymer to cure into a solid 

object. Because silicone rubber flows easily and can be moulded, pressed or extruded using relatively low amounts of energy, it is 

a useful material for tinkering and making prototypes without specialist equipment. It is generally non-reactive, stable, and 

resistant to extreme environments and temperatures (from about −55°C to +300 °C) so can be used for a huge variety of things, 
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from making muffin trays to medical implants. 

B. Procedure ofANSYS 

The procedure or steps used are providing the ANSYS software with the 3D model followed by entering the required material 

properties of Dragon skin 10 and 30 respectively in the library of the software. Below image is the meshing procedure of the 3D 

model after the step of providing boundary conditions and material properties required for the analysis. After running the 
stimulation in de-pressurizer from major deformation was observed on the end with no fix support where the major contact 

between material and object was supported. The maximum deformation in the unit m was reported 0.10419m/m (dragon) 

 

  

 

 

 

 

 

 

 

 
 

 

C. Fabrication of the Actuator 

There are two principal methods of fabricating soft grippers such as 3D printing by using hyper-elastic material and casting. 3D 

printing is available for fabricating the gripper of complex shape, but it is quite costly. In this study, the gripper is made by the 

casting method, the process of which is shown in Figure Top, bottom and lid molds are made by using the 3D printer, as shown in 

Figure (a), (b), and (c) respectively. The process of pouring the material, hardening and finishing process of the gripper 

fabrication are shown in Figure (d), (e), and (f) respectively. Eventually, the actuators are assembled to make the entire gripper. 

Validation and analysis: To evaluate the working capability of the gripper and auxiliary mechanical device, a series of 

experimental pick-up are performed. Different types of objects including food and fruits with mass varying from 28 gram to 300 

gram. The experimental tests on the gripping process of different objects are presented in Table 3. The experimental result shows 
that with the required air pressure of 55 ÷ 70 kPa, the developed soft robotic gripper can handle objects with a mass of up to 300 

gram. The object that needs to be picked can be in different types of configuration. Also, the gripping process does not affect the 

food quality, for instance, it does not spoil the fruit. In particular, the productivity of the grasping process is up to 3 objects per 

minute, which is suitable for application in the food packaging Figures 

 

Conclusion: 

 In this paper, we propose a topology optimization framework into achieve automatic design of robotic grippers. Two design 

examples are also presented to illustrate the automatic synthesis process. Experimental tests have shown that the 3D topology 

optimized grippers in the example can successfully grasp objects with different shapes. In future work, the proposed framework 

can be further developed to synthesize soft robotic grippers with different actuation mechanisms and task-specific grasping 

behaviors. Soft robotic grippers are widely used in different mechatronic systems since they show great advantages in the 

adaptable grasping of objects with irregular shapes. However, as many soft grippers have a monolithic structure and gain their 
motion from the elastic deformation, it is difficult to use the conventional rigid-body mechanism theory to synthesize the shape of 

the soft grippers. To cope with this problem, topology optimization is frequently employed as the 

Method since it can achieve automation design of continuum structure mechanism G 
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