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1. NOVEL SHAPE MEMORY ALLOY-BASED MATERIALS FOR INDUSTRIAL 

APPLICATIONS 

Shape memory alloys (SMAs) have the ability to change shape and return 

to retain the original shape of the products that they are made of. Due to this 

ability, SMAs can be beneficial  in commercial products as well as technical 

applications such as thermostats, stents, and micro actuators. Researchers have 

now shown that SMAs could be useful  in the building industry, for instance in the 

reinforcement of bridges.  

Researchers from the Empa Swiss Federal Laboratories for Materials 

Science and Technology, Switzerland, have found that a concrete beam with 

reinforcing rods that are made using SMAs could be activated by using heat. The 

drawback with concrete is that it would not be able to return to its original shape 

without exerting a pre-stressing force on the beam. In order to overcome the 

above mentioned drawback, the researchers working on this project have heated 

the SMA rods by passing an electric current. This in turn eliminates the need for 

using an elaborate tentioning systems and jacket tubes that are currently being 

used as conventional pre-tensioning techniques.  

Nickel titanium alloys are not that suitable for use in  the infrastructure or 

construction sector. The iron-based SMA products are much more attractive in 

this industry since both the cost of raw materials and processing are less 

expensive. The drawback  with the iron-based SMAs is that, in order to activate 

the memory effect of the material, it has to be heated to a temperature of up to 

400 degrees C. This temperature is considered to be very high for applications 

that contain concrete and other heat sensitive materials. Researchers working on 

this project have developed a novel iron manganese silicon SMA alloy that could 

be activated at a significantly low temperature of 160 degrees C, thereby making 
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it suitable for applications containing concrete. While developing this SMA alloy, 

the researchers have designed a range of virtual alloys using thermodynamic 

simulations before selecting a promising combination. Once the most suitable 

combination was selected, the prototype of products using the novel material was 

then manufactured in the laboratory. From the various tests that were carried out 

on  the prototype, it was seen that the characteristics of the materials were well 

suited for infrastructure applications. The materials developed in this project 

could be manufactured on an industral scale for various other industrial 

applications in the future. 

Some of the advantages of the SMA-based materials are that they could 

help in developing new products for the various industrial applications in the 

years to come. Since the new materials have various capabilities and advantages, 

they have opportunities to be adopted on a large scale once they are  

commercially available for wide scale adoption.  

Details: Dr. Christian Leinenbach, Empa, Joining Technologies and 

Corrosion, Ueberlandstrasse 129 CH-8600, Dübendorf, Sweden. Phone: +41-58-

765-45-18. E-mail: christian.leinenbach@empa.ch. URL: www.empa.ch. 

 

2. COLLABORATIVE LEARNING ALGORITHM FOR ROBOTS 

Machine learning is a technology by which computers learn novel skills by 

using patterns in training data. This technology is used as a basis for 

development and advances in artificial intelligence, voice recognition, and self-

parking of cars. This technology is also used autonomous robots that are used for 

building models of their environments. The drawback with implementing the 

machine learning technology for autonomous robots is that robots are able to 

work efficiently in collecting the data when they are made to work as a group 

when compared to working alone. Some of the factors such as power constraints, 

communication, and computation are seen as the major factors for significant 

decrease in efficiency of autonomous robots when they are made to work alone. 

Researchers from the Massachusetts Institute of Technology (MIT), USA, have 

developed a novel algorithm to address the above mentioned drawback in 

autonomous robots 
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The researchers have developed a novel algorithm that has the potential to 

make autonomous robots work more efficiently while working alone. Using this 

algorithm, distributed agents such as robots exploring a building would be able to 

collect data and analyze the data that is obtained individually. The other key 

capability of this algorithm is that it allows pairs of robots passing each other in a 

hall or a production floor to exchange the analysis between each other. Based on 

the various tests that were carried out, it has been found that the distributed 

algorithm has the potential to outperform a standard algorithm that works on 

data collected at single location. For instance, optimization of data would be 

difficult when there is only one computer used to learn a model from a single 

large batch of data. With this new algorithm, researchers the have succeeded  in 

breaking the data into smaller batches, which is processed by individual robots, 

which is then combined and shared between the groups of robots. This procedure 

of breaking down data is said to be robust and flexible. This algorithm is relatively 

simple, thereby allowing the robots to have a clear understanding of the size of 

the objects in a particular location in addition to the number of objects that can 

be placed in the specific location. Over time, the robots would be able to build 

their own catalog of the location and the content in the specified location. This 

information would be used by the robots to communicate with each other and 

eliminate the problem of overlapping their work. The potential application sectors 

for this novel distributed algorithm are multiple autonomous agents such as 

multiple autonomous land and airborne vehicles. 

Advantages of this novel algorithm are that, it can be used to increase 

efficiency of autonomous robots. The  algorithm has potential to be adopted on a 

significant scale due to its significantly high potential  once it is commercialized.  

Details: Sarah McDonnell, Assistant Media Relations Manager, 

Massachusetts Institute of Technology (MIT), MIT News Office, 77 Massachusetts 

Avenue, Cambridge, MA 02139-4307. Phone: 617-253-8923. E-mail: 

s_mcd@mit.edu. URL: www.mit.edu. 
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3. INNOVATIVE APPLICATION SECTOR FOR 3D PRINTING TECHNOLOGY 

3D printing technology has proved to have much potential in terms of 

creating innovative and expanding applications in various industrial sectors, such 

as aerospace, automotive, medical, and so on. There has been a significant  

number of innovations in this regard and researchers around the world are 

working to increase the application sectors further and to enable 3D printing to be 

used more in actual manufacturing rather than prototyping.  Researchers from 

the University of California Los Angeles (UCLA) in USA have now created a house 

using 3D printing technology.  

The UCLA researchers have built a prototype of a portable house structure 

using 3D printing. The dimensions of this micro home are  7 feet (base) by 7 feet 

(length), and 11 feet (height). If is supposed to weigh approximately four tons. 

The researchers designed this novel structure as two halves of an enclosed shell; 

and it said to be one of the largest printed residences created using a 3D printer. 

This project was funded by the company 3M in the USA. The entire house was 

created using special sand, which was used as the material for creating the 

house. The printer used in the process was provided by Voxeljet, a 3D printer 

manufacturer located in Germany, which is a partner company in this research. In 

this  research, an  ultrathin layer of the material was deposited layer upon layer 

to produce the finished product. Once the printer completed printing the layers, 

the house was then excavated from the loose sand in the print bed, using 

brushes, compressed air, and vacuum. According to the researchers, the use of 

3D printing has helped them in reducing the material as much as possible. For 

instance, instead of building a wall out of a large assembly of party comprising of 

different layers, the wall of this house was printed in one piece comprising of one 

only material. In order to build a strong wall using a material that is capable of 

retaining heat, researchers are said to have molded the interior of the walls such 

that they have pores. These capillary like pores running through the walls are 

said to assist in heating and cooling. After the house was printed, special sand or 

glue nanomaterial used for molding was infused into the capillaries thereby 

reinforcing the structure. Since the researchers have only printed one half of the 

structure, they are currently working on printing the entire structure at once 

using the 3D printing technology. 
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Some of the advantages of this innovation are that  it has opened newer 

applications for the technology in the building sector for printing small individual 

parts and also the entire structure with minimal loss in materials at a significantly 

less time. This innovation could be a breakthrough in 3D printing  aplications once 

it is commercialized.  

Details: Bill Kisliuk Director, Media Relations and Marketing, Media Office, 

University of California Los Angeles, 405 Hilgard Avenue, California.  Phone: 310-

206-0540. E-mail: bkisliuk@support.ucla.edu. URL: www.ucla.edu. 

 

4. PATENT ANALYSIS OF THERMIT WELDING PROCESS 

Thermit welding is a welding process  based on a chemical reaction. In this 

welding process, super-heated molten metal is poured around the joints of 

materials that are to be welded. The chemical reaction that takes place between 

the metal oxides and the metal reducing agents usually generates the heat that is 

required for joining of the material. The most preferred metal oxide used in this 

welding is iron oxide, and magnesium or aluminum is used as a metal reducing 

agent. The basis for the thermit process is the strong chemical attraction 

aluminum has for oxygen.  In this welding process, the thermit mixture is first 

ignited using a burning magnesium ribbon. The temperature of this ignited 

thermit is about 12000 degrees C.  The ignition is started at one place on the 

mixture, which spreads throughout the entire area of the mixture. Then, 

aluminum combines with oxygen of the metal oxides, thereby causing the iron 

particles to be deposited on the portion that is to be welded into a superheated 

liquid metal. 

This type of welding is used in repair work of railway tracks and for 

manufacturing locomotive frames.  It is also used for welding crank shafts. Some 

of the advantages of thermit welding are that the process does not require any 

external power source, and it can be used for welding significantly large and 

heavy parts.  

The patents exhibited include those pertaining to the use of microwave 

radiation for thermite ignition and rusty iron regeneration; a manual thermit 

welding electrode and preparation; thermit welding of aluminumalloy; and a 

tubular thermit welding crucible. 
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Exhibit 1 depicts patents related to thermit welding process. 

Picture Credit: Frost & Sullivan 
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