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1. INNOVATIVE LUBRICANT FOR ELIMINATING FRICTION 

Lubricants are employed in a wide range of products that are being used in 

different industries. Some of the products are motors, axles, engines, and 

manufacturing machines. It is extremely important for lubricants to reduce the 

friction caused in the above mentioned products. Even though the adoption of 

lubricants is significantly high, there has not been much development in the 

recent years. A research institute in Germany, along with others, has developed 

an innovative lubricant that is said to reduce friction with higher efficiency than 

currently available lubricants.  

Fraunhofer Institute for Mechanics and Materials, IWM, Germany, together 

with the other consortium members, has developed a substance that would result 

in a liquid crystalline lubricant. The mechanism used in this novel lubricant is that 

when the two surfaces move in opposite directions, the liquid crystals molecules 

between the two surfaces would align themselves thereby reducing the frictional 

resistance. This mechanism would enable frictionless sliding of the parts that are 

used in various products. In one of the tests that was carried out by the 

researchers of this study, the lubricant was applied between two work pieces that 

made of metal and the resulting friction coefficient was found to be significantly 

low. The liquid crystals used in the novel lubricant were seen to be well suited 

because of their long and thin molecules. When the lubricant containing these 

crystals is employed between two surfaces, the molecules are aligned parallel to 

each other in an ordered boundary layer. The layers are said to be stable and also 

capable of sliding over each other easily thereby keeping the friction to minimum. 

The researchers have further improved the stability of the liquid crystals by using 

additives and also have built a test unit comprising of laser technology to enable 

contact-free measurement of the extremely low-friction coefficients. The 

researchers used a variety of materials such as iron, copper, and ceramic in 
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various experiments conducted with lubricant. In these experiments, the chemical 

mechanisms exhibited during friction and the effects of mixing different liquid 

crystal molecules were also observed. From these observations the prototype of 

this novel lubricant was developed and was tested in a sliding bearing made of 

iron. Currently, the researchers are developing a sliding bearing lubricated with 

liquid crystals for small electric motors used in alternators and wind shield wiper 

motors in the automotive industry.  

Some of the advantages of this  lubricant are that, it helps in significantly 

reducing friction between products that are being used in a variety of industrial 

sectors. This in turn would help in increasing the efficiency and longevity of the 

products and parts. Due to the above mentioned capabilities and advantages, this 

novel lubricant with liquid crystals is expected to be adopted by a  range of 

industrial sectors once it is commercially available in the market.  

Details: Tobias Amann, Researcher, Fraunhofer Institute for Mechanics of 

Materials IWM, Wöhlerstrasse 11, 79108 Freiburg, Germany. Phone: +49-761-

5142-247. E-mail: tobias.amann@iwm.fraunhofer.de. URL: www.fraunhofer.de. 

 

2. SIMULATION METHOD FOR ANALYZING COMPOSITE MATERIALS 

Accurate measurement of the mechanical properties and behavior of an 

airplane composite structure has been given more importance these days since it 

is seen as a way to significantly reduce the need for the physical tests. This would 

result in the cost reduction for the manufacturers and would also enable 

development of better designs for  airplanes. Researchers have developed a 

simulation strategy for predicting the mechanical behavior of composite aircraft 

structures that are placed under impact.  

Researchers from the Madrid Institute for Advanced Studies of Materials 

(IMDEA), Spain, have been working on developing a simulation method for 

testing composite materials under the EU-funded CRASHING project (April 2014-

2016). . Composite materials are made from two or more substances that are 

combined to form a material with novel and enhanced characteristics. These 

materials have been adopted on a large scale by the aerospace industry for 

manufacturing of various parts and products. The researchers working on this 

project believe that this innovative  predicting method would significantly reduce 

the number of physical tests that are required for the certification of airplanes.  It 

would also reduce the development time of novel structural components 
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consisting of composite materials. This project, in addition to assessing the 

composite materials used in the aerospace industry, would also help in developing 

novel materials with potential applications in the years to come. Currently, the 

physical testing of composite materials is based on numerical methods. The 

drawback seen with these existing technologies is the accuracy of the output 

results that are obtained. The current development is aimed at addressing the 

above mentioned drawbacks and also making the prediction method suitable for a 

wide range of materials. The main objective of the CRASHING project is to 

develop a multiscale approach for assessing the physical mechanisms of damage 

at different points of the part length. Researchers have been able to 

symmetrically describe the behavior of materials at ply, laminate, and component 

levels. Final models of the multi scale approach are expected to be suitable for 

simulations of aircraft crash landing, bird strikes, ice impacts, and other common 

situations where the aircraft is subjected to high frequency dynamic loading. The 

CRASHING project has been funded by the Clean Sky Joint Technology Initiative 

(JTI-Clean Sky) initiative within the EU's 7th Framework Programme. 

Some of the advantages of this simulation method for assessing the 

composite materials used in the aircraft are that it helps in significant cost 

reduction for the OEMs; and, by assessing the materials on impact, it would be 

possible to come up with aircraft designs that are safer. This simulation method 

has opportunities to be adopted  by the manufacturers once it is commercially 

available.  

Details: Dr. Claudio Saul Lopes, Principal Investigator, Madrid Institute for 

Advanced Studies of Materials (IMDEA), C/ Eric Kandel, 2 Tecnogetafe, 28906, 

Getafe, Madrid, Spain. Phone: +34-91-549-34-22. E-mail: 

claudiosaul.lopes@imdea.org. URL: www.materials.imdea.org. 

 

3. NOVEL DEVELOPMENT IN MICRO ROBOTS 

Small or tiny robots are being developed for a wide range of applications in 

various industrial sectors. For instance, small robotic modules could be used for 

lifting parts and components from a storage space and transporting them to a 

different location. Researchers have now developed innovative small 

reconfigurable robotic modules that are connected to each other and can 

transform themselves into any shape and size. This enables the robot to connect 

them together and change the shape whenever there is a need.  
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This robot, which has been named Roombots, has been developed by 

Biorobotics Laboratory (BioRob) at École polytechnique fédérale de Lausanne 

(EPFL), Switzerland. The self-assembling robots can be bound together to make 

stationary objects, such as boxes, furniture, and a wall. Roombots attach with 

each other for forming a desired shape. The main idea behind this innovation is 

creating self-assembling robots that can be used in a wide range of ways. For 

instance, when there is a need to transport a set of parts and components on a 

factory floor, the robots can be made to transform into a storage box and then 

transport to a different location on their own. The researchers have achieved 

making the Roombots to move freely. The modules that are attached to the 

robots detach from the pile while forming structures of two or more modules. At 

this point of research, the robots are capable of moving around in a room with 

specific grid locations. Researchers are currently working on expanding this 

capability to larger structures with reduced energy consumption and impact with 

the ground surface.  

Another key capability of Roombots is that they can climb walls or a step 

when the surface is fitted with connector plates. A single module of the robot 

would be able to autonomously reach any position on a plane and pass over a 

concave edge. When there is a need to go over a convex edge, then two modules 

are required. Since the modules in the robots can be tightly packed together, the 

robot can be easily transported and can be reconfigured to any type of structure 

with ease. The research is also increasing the ability of robots to attach 

themselves to passive elements for ease of manipulation. Currently, work is in 

progress for improving the overall robustness and reliability of the Roombot.  

Some of the potential applications sectors envisioned for the Roombots 

over time include multiple assistive furniture for the elderly or those with 

handicaps, programmable conference rooms, satellite or space station 

environments, as well as industrial applications.. Since there is a wide spread 

adoption of robots across different industrial sectors these days, innovations such 

as this can furher enhance the adoption rate and also increase the application 

sectors.  

Details: Auke Jan Ijspeert, Professor, EPFL STI IBI BIOROB, INN 237, 

Station 14, CH-1015 Lausanne, Switzerland. Phone: +41-21-693-26-58. E-mail: 

auke.ijspeert@epfl.ch. URL:  biorob.epfl.ch. 
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4. PATENT ANALYSIS OF ATOMIC HYDROGEN WELDING 

Atomic hydrogen welding is a type of arc welding process where the 

materials are welded together by heating the work piece with an arc that is 

maintained between two electrodes. When the arc is maintained, a hydrogen 

steam is simultaneously induced into the welding zone. The hydrogen steam acts 

as a shielding gas; therefore, an additional welding rod is not usually used in this 

method of welding. In this type of welding process, the heat required for welding 

the materials is generated by passing the hydrogen steam through the electric arc 

between two inclined electrodes. The electrodes that are used in this type of 

welding process are usually tungsten. High temperature produced from the arc 

dissociates the gas molecules into atoms; thereby a large amount of heat is 

absorbed by hydrogen during dissociation. Once the atoms are released due to 

the influence of the arc, they recombine thereby forming hydrogen molecules, 

which release the heat that was absorbed earlier. The approximate temperature 

of the flame is 4000 degrees C. This heat is primarily concentrated on the 

recombination point of the atoms and is catalytically accelerated by the contact 

that is established on the metal that is being welded. This type of welding is 

employed when rapid welding is required; and the materials that are commonly 

welded using this type of welding are stainless steels and special alloys. Since the 

hydrogen steam acts a shield, oxidation of tungsten and electrodes is prevented. 

Some of the advantages of this type of welding are that the process is faster; and 

since the hydrogen gas acts as a shield, the need for separate flux is eliminated. 

From the patents that have been exhibited, it can be seen that the 

research has been focused on  improving the welding process, including welding 

of steel, filler material for welding, methods of welding composites. This would 

help companies using such technology to develop products that are more reliable 

and strong.  
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Exhibit 1 depicts patents related to atomic hydrogen welding. 

Picture Credit: Frost & Sullivan 
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