Syntactic foam - from drinking cups to the space shuttle; a multitude of applications

Almost everyone has encountered syntactic foam in their daily lives, whether they realize it or not. At one end of the spectrum, syntactic foam is used in the manufacture of household items such as plastic packaging and disposable drinking cups, while at the other extreme, it is found in undersea diving vehicles and the Space Shuttle.

Meaning “to piece together,” the word “syntactic” is derived from the word “syntax.” Fitting this definition, syntactic foam consists of hollow glass spheres known as microballoons that are joined together in a binder phase, usually in a polymeric resin system. As Trelleborg Emerson & Cuming’s syntactic foam uses a rigid glass wall as a void former, it is much stronger than traditional “blown” foam with its unreinforced air void.
The diameter of the hollow spheres can range from a couple of inches down to the thickness of a single strand of human hair. Trelleborg extensively uses syntactic foam in offshore applications. Some of the more common applications are as buoyancy material for use in undersea exploration and drilling operations.
“When you make a vehicle for the deep ocean, it needs to be neutrally buoyant so that it doesn’t rise or sink,” explains Trelleborg Emerson & Cuming Vice President of Technology, Dr Gary Gladysz.
“Syntactic foam counterbalances the heavy construction of the vehicle.” Thus, syntactic foam is included in deep-sea research vehicles, including the Alvin that has been seen on the Discovery Channel and became famous for originally finding the Titanic. It is also used in Remotely Operated Vehicles (ROVs) employed in offshore work applications. “Each offshore drilling platform, for example, has an ROV to connect and disconnect underwater pipelines,” says Gladysz. In addition, syntactic foams offer excellent thermal insulation properties which are a critical element of flexible undersea oil and gas pipelines. 
Syntactic foam is a valuable component of aerospace structures; aircraft manufacturers that include Airbus and Boeing reinforce hollow areas within the aircraft with syntactic foam. Special formulations of syntactic foam are used by NASA to insulate the fuel tanks and solid rocket boosters of the Space Shuttle. As
Gladysz points out, syntactic foam can be employed anywhere “where weight-saving is a priority, without compromising structural integrity.” 
In the production of disposable drinking cups and plastic packaging, syntactic foam is used because it is a highly durable material capable of withstanding the millions of cycles associated with repetitive thermoforming.
The automotive industry is also beginning to take notice of syntactic foam’s potential. “As automotive manufacturers continue to seek new and innovative ways of reducing weight and, consequently, improving fuel economy, while at the same time enhancing such safety features as crash absorption, syntactic foam is opening new opportunities for the industry,” says Gladysz. 
At the heart of syntactic foam are glass microspheres. In addition to producing various types of syntactic foams, Trelleborg Emerson & Cuming produces both highperformance glass microspheres and, in a separate process, coated microspheres which are used in many different industries. “Coating the microspheres adds new levels of functionality such as dielectric or thermal imaging properties,” says Gladysz. “When these coated microspheres are used in the production of syntactic foams, you effectively introduce additional functionality. This opens the door to exciting new opportunities.” «

Syntactic foam adds strength and buoyancy
Syntactic foam consists of hollow glass spheres known as “microballoons” that are placed together in a binder phase using a polymeric resin system. The glass void form makes syntactic foam stronger than traditional blown foam. It is used as a structural reinforcement, as well as a buoyancy agent, insulator, and thermoforming material. Dr Gary Gladysz will chair the conference on Syntactic & Composite Foams II (SCF-II) to be held in August 2007 in Davos, Switzerland.
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Eccospheres® from Trelleborg Emerson & Cuming: A really tough lightweight

Eccospheres® from Trelleborg Emerson & Cuming, with their unrivalled strength to weight ratio, are increasingly being specified on aircraft in numerous applications, including void fillers. Achieving the industry target for pumpable void fillers of 0.55g/cc cured density, they can significantly contribute to weight reduction and ultimately to fuel saving.
In aircrafts, void fillers are used in the production of lightweight load bearing components. Eccospheres®, hollow thin-walled glass microspheres manufactured from high silica sodium borosilicate glass by Trelleborg Emerson & Cuming, are increasingly being specified by aerospace manufacturers as a component in void fillers numerous other applications. 
The biggest advantage Eccospheres® have as a void filler is their unrivalled strength to weight ratio. Because Eccospheres® act as reinforcements they are much stronger than other options such as “blown” foam that has un-reinforced air hollows. In addition materials made with Eccospheres® are isotropic. This means that they behave the same way on every load-bearing axis. They also provide better rigidity, allowing composites to be drilled and supporting fastening of components to them. 
This superior structural integrity is combined with a density that achieves the industry target for pumpable void fillers of 0.55 g/cc cured density, compared to other fillers at 0.72 g/cc. Therefore, using Eccospheres® can make a significant contribution to weight reduction and ultimately to fuel saving. 
In addition, Eccospheres® provide temperature resistance up to 800°C/ 1472°F and low thermal conductivity, dielectric constant, and dissipation factor. Other applications for the product include potting compounds used to encapsulate avionics and sensitive electronic systems. By holding critical components in place, encapsulants containing Eccospheres® protect them from shock and vibration. They are also utilized in radomes, rubstrips and cowls in jet engines, as well as fillers for fan blades and guide vanes.
“Eccospheres® can be employed anywhere where weight saving is a priority, without compromising structural integrity,” says Dr Gary Gladysz, vice president of technology at Trelleborg Emerson & Cuming. “We are continuously making further advances with our product. The latest technology for Eccospheres® adds new levels of functionality, such as dielectric and thermal imaging properties. One of our most recent areas of research is the use of Eccospheres® in specialty paints and coatings. These developments open the door to exciting new opportunities in aerospace applications.”
Caption to Image titled A4 Art:
To the naked eye, Eccospheres® from Trelleborg Emerson & Cuming, resemble a fine white powder but under magnification, they appear as near perfect spheres.
Caption to Image titled Airliner_TW:
Eccospheres® from Trelleborg Emerson & Cuming, with their unrivalled density to strength ratio, are increasingly being specified on aircraft in numerous applications.
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Captions:
Microballoons Hollow glass spheres, known as microballoons, make materials lighter.

Specialty Paints and Coatings High-performance lightweight coatings.

Void Fillers Microsphere-loaded foams in conjunction with a honeycomb structure are used in the production of lightweight load bearing composites.

Core Filler Lightweight syntactics for use in fan blades and guide vane cores.

“It can be employed anywhere where weight saving is a priority.”

TEXT: Daniel Berthiaume ILLUSTRATION: Kjell Eriksson
