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1. WEARABLE ROBOT FOR PERFORMING HOUSEHOLD TASKS 

In addition to industrial applications, robots are eliciting increased interest 

for  household functions as well for wearable applications to help people with 

various disfunctions. Researchers from an university in the United States have 

developed a novel robotic finger that could be used for performing various 

household activities.   

A group of researchers at Massachusetts Institute of Technology (MIT) has 

developed a robot that is aimed at enhancing the grasping motion of the human 

hand. This robotic device can be worn around a person’s wrist and works 

essentially like two extra fingers adjacent to the little finger and thumb. The 

above mentioned capability has been achieved using a novel control algorithm 

that enables the robot to move in sync with the wearer's fingers to grasp objects 

of various shapes and sizes. By wearing the robot, a user could use one hand to 

use perform different tasks, for instance, hold the base of a bottle while twisting 

off its cap. The researchers believe that this is a completely natural way to move 

the robotic fingers for users. With a little training, the users would be able to 

notice that the robotic fingers appear  to be a part of their body. The novel robot 

is expected to help people with limited agility to perform routine household tasks 

such as opening jars and lifting heavy objects. 

The robotic finger consists of actuators that are linked together for 

exerting forced that are as strong as those of human fingers during a grasping 

motion. While developing the algorithm for the robotic fingers,the  researchers 

have  assumed a biomechanical energy that might be seen with not only five 

human fingers but seven. Their assumption was tested by wearing a glove 

outfitted with multiple position recording sensors and attached to their wrist. The 

researchers grasped each object with their hands and then manually positioned 
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the robotic fingers to support the object. The researchers then recorded both 

hand and robotic joint angles multiple times with various objects, then analyzed 

the data, and found that every grasp could be explained by a combination of two 

or three general patterns among all seven fingers. The information obtained from 

the above mentioned tests is said to have helped in developing a control 

algorithm to correlate the postures of the two robotic fingers with those of the 

five human fingers. The algorithm is said to essentially teach the robot to assume 

a certain posture that the human expects the robot to take. Currently, the robotic 

finger is said to mimic the grasping of the hand, closing and in spreading apart in 

response to a human finger. Further research is being made to develop this 

robotic finger to further develop in controlling the force in addition to the position. 

In addition to the above mentioned developments, research is also being carried 

out to scale down to the down to a less bulky form.  

Some of the advantages of l robotic finger is that, it helps the people with 

disfunctions and also provides them the ability to carry out tasks in a more 

efficient manner.  

Details: Kimberly Allen, MIT News Office, Massachusetts Institute of 

Technology, Cambridge, MA 02139-4307. E-mail: allenkc@mit.edu. Phone: 617-

253-2702. URL: www.mit.edu. 

 

2. NOVEL METHOD TO DEVELOP THERMOELECTRIC MATERIALS 

Most electronic devices ranging from cars, laptops, and other devices that 

are used on an everyday basis consume significantly high amounts of energy 

through heat loss. In order to counter the above mentioned challenge, 

thermoelectric materials are used to convert heat energy to electricity and vice 

versa. These materials have the potential to harness the heat that is wasted, 

thereby providing green technology energy efficiency that is required for a 

sustainable future. To create the technology needed to capture this heat, 

researchers around the world have been trying to engineer more efficient 

thermoelectric materials. One promising material is one that is filled with tiny 

holes that range in size from about a micrometer to about a nanometer. Heat 

travels through a material through phonons, which are quantized units of 

vibration that act as heat-carrying particles. When a phonon runs into a hole, it 

scatters and loses energy. Phonons thus cannot carry heat across a porous 

material as efficiently, giving the material low-thermal conductivity, which in turn 
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increases the efficiency of electricity that is obtained from heat. It also seen that 

the material with more pores is a better thermoelectric material as it can lower 

thermal conductivity.  Researchers from a research institute in USA have 

developed technology for making thermoelectric material--that would be used in 

devices in the future--more efficient.  

A group of researcher’s from American Institute of Physics has developed a 

novel method to manufacture thermoelectric materials that addresses the above 

mentioned challenges and helps in developing thermoelectric materials with 

significantly high efficiency. In this method, the pores of the thermoelectric 

material have been made smaller and packed closely together thereby lowering 

the thermal conductivity. Based on the various tests it has been found that the 

theoretical calculations made by the researchers have matched with the practical 

experiments. It has been also been found that the micro- nano-porous materials 

can be significantly more efficient when compared to the conversion of  heat 

energy into electricity by materials containing no pores. By varying the material 

used, the researchers developed four different models for their experiments. In 

the first model, the researchers  used a material filled with holes of random sizes, 

ranging from micrometer to nanometers in diameter. The second was with 

multiple layers in which each layer contained pores of different size scales, 

thereby giving it a different porosity. The third was a material composed of a 

three-dimensional cubic lattice of identical holes. The fourth was another 

multilayered system. From the analysis of the above mentioned models, it has 

been seen that the first and fourth models have lower thermal conductivities than 

the second. The third model was found to be having lower thermal conductivity 

than the fourth model. It was also found that, the method used in the first model 

could be more suited for developing materials that are to be used in the devices.  

The advantages of this method are that, it significantly increases the 

efficiency of the products that are manufactured using the thermoelectric material 

developed with the novel method. All the above mentioned capabilities and 

advantages of this method increases the chances of its being adopted  for 

manufacturing products in various industries. 

Details: Jason Bardi, Director, Media Relations, American Institute of 

Physics, One Physics Ellipse College Park, MD 20740. Email: jbardi@aip.org. 

Phone: 301-209-3091. URL: www.aip.org. 
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3. INNOVATIVE TECHNIQUE TO DEVELOP LIGHTWEIGHT CELLULAR 

COMPOSITES 

Sandwich construction of materials is used on a large scale by a wide 

range of manufacturing industries in different industrial sectors. For instance, 

automotive and aerospace sectors are known to have the above type of 

construction in their materials for manufacturing different products. 

Manufacturers of turbine blades have been using wood for manufacturing their 

products and are now looking for newer methods of making their products in 

order to achieve precise performance requirements of turbine blades and other 

sophisticated applications. In order to meet the above mentioned requirements, 

turbine manufacturers are looking for novel sandwich construction and material 

options. Researchers from a university in the USA have found a solution for the 

above mentioned challenges.  

Researchers from the Harvard University School of Engineering and Applied 

Sciences (SEAS) and the Wyss Institute for Biologically Inspired Engineering have 

developed cellular composite materials that are lightweight yet stiff. The material 

has been developed using a cocktail of fiber-reinforced epoxy-based 

thermosetting resins and three-dimensional (3D) extrusion printing techniques. 

Due to the mechanical properties and fine scale fabrication of the novel material 

that has been developed it has a significantly high potential in manufacturing of 

turbine blades. The researchers also believe that it has the potential to mimic and 

improve conventional materials (such as wood) and even commercial 3D-printed 

polymers and polymer composites. The results from this research have been 

published in the July 2014 edition of the journal, Advanced Materials. Until now, 

3D printing has been developed for such materials as  thermoplastics and UV 

(ultraviolet) curable resin materials that are not typically considered as 

engineering solutions for structural applications. By moving into new classes of 

materials such as epoxies, the  researchers believe  they have opened up new 

applications sectors for 3D printing by making it capable for constructing 

lightweight products. The direction in which the fillers are used for depositing the 

ink controls the strength of the materials. By using the technique adopted by the 

researchers, it seen to yield cellular composites that are as stiff as wood, 10 to 20 

times stiffer than commercial 3D-printed polymers, and twice as strong as the 

best printed polymer composites. The ability to control the alignment of the fillers 

has enabled the fabricators to digitally integrate the composition, stiffness, and 
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toughness of an object with its design. Potential applications of the research 

include the  use in many industrial sectors such as the automotive industry where 

lighter materials hold the key for achieving the reduced fuel standards. 

Lightweighting of parts used in the automotive products could have significantly 

high savings in terms of the money that is being spent on fuel.  

The advantage of this technique is that, it opens up potential market 

sectors for the 3D printing technology and also helps in manufacturing light 

weight components for various products. Due to the above mentioned capabilities 

and also the development of newer business models for 3D printing technology, 

this technique has the potential to be adopted in the future.  

Details: Paul Karoff, Executive Director of Communications, Harvard School 

of Engineering and Applied Sciences (SEAS), 29 Oxford Street, Cambridge, MA 

02138. Phone: 617-496-0450. E-mail: karoff@seas.harvard.edu. URL: 

www.harvard.edu. 

 

4. PATENT ANALYSIS OF SOLID STATE SINTERING PROCESS 

The solid state sintering process is a type of layer manufacturing process 

that is employed for making a wide variety of three-dimensional (3D) parts, which 

have a complex geometry. In this process, the parts are manufactured by 

merging consecutive layers of powder material that is used for manufacturing the 

certain part on top of each other. The consolidation of the powdered particles on 

top of each other is carried out using thermal energy. A focused laser beam is 

used in this process for developing the thermal energy that is required. Each 

layer of the powdered particle is examined with galvano mirrors and is correlated 

with the corresponding cross sectional area that is calculated from the computer 

aided design model. In solid state sintering process thermal temperature that is 

usually maintained are around half of the materials melting temperature. By 

reducing the free energy between the powdered particles, it is possible to bind 

these particles together. Using this process, successive powdered layered having 

a thickness of around 20 micrometers to 150 micrometers can be achieved. The 

kinetic energy required for transporting the particles and filling up the vacancies 

around the grain boundaries is achieved with the temperature of the thermal 

energy. The solid state sintering process is  a slow process; therefore, preheating 

of the powdered material is carried out. The preheating is done  to increase the 

diffusion rate of atoms and thereby helping in achieving an acceptable velocity 
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that is required for laser scanning. The advantage of solid state sintering process 

is that a wide variety of material powders can be used in this process for 

manufacturing parts.  

From the patents exhibited below, the recent filings indicate that 

organizations are carrying out research to improve the methods to execute  this 

manufacturing process an expand its applications. For example, the patents 

include those on a method for producing an impregnated solid-state composite 

cathode and a pressureless sintering process for producing elemental iron and 

aluminum.   
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Exhibit 1 depicts patents related to solid state sintering. 

Picture Credit: Frost & Sullivan 
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