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New Products and Markets 
 
 

The extreme test for any gasket: turbochargers 
 
By Dr.-Ing. Oliver Göb, ElringKlinger AG, Dettingen/Erms 
 
 

Thanks to supercharging, an engine with reduced cubic capacity 
can produce the same performance as a larger system. This kind 
of downsizing makes modern engines more efficient than ever. But 
a turbocharger is also a “hot potato” and represents a real 
challenge for any gasket. When the exhaust gas enters the 
turbine, it can reach temperatures of up to 1050°C. With its new 
ring gaskets (V-Rings) made of nickel base alloys, ElringKlinger 
has developed an economical, lightweight  and compact solution to 
suit these precise conditions. 
 
As emissions requirements become stricter, the combustion engines of the future will 
need to be even cleaner and more economical. For this reason, modern engine 
designs are increasingly including an exhaust gas turbocharger. This will lead to 
continued growth in turbocharger production for years to come. 
 
At the same time, the thermodynamic efficiency of engines is increasing, which in 
turn has an impact on all related components, including the turbocharger. The fuel in 
an economical engine typically burns at a higher temperature and under higher 
pressure, which means that the exhaust gas driving the turbine in the turbocharger is 
extremely hot. Already, gas temperatures are reaching up to 1050°C on the “hot side” 
of the turbocharger. Even certain grades of steel can be pushed to their endurance 
limits at such temperatures, because the heat can alter the material’s structure – and 
therefore its properties. 
 
An effective seal that can cope with these adverse temperatures is a key priority 
because to maintain required emissions levels, to the largest extent possible no 
untreated exhaust gas is allowed to leak out of the turbocharger. ElringKlinger has 
used a new class of material to develop metal seals for extremely hot applications of 
this kind – the turbocharger is just one example. The key is a new process for 
manufacturing lightweight and compact metal V-Rings made of nickel base alloys on 
a large scale but at a manageable cost. Serial production of these gaskets 
commenced at the beginning of 2010. 
 
ElringKlinger AG, based in Dettingen/Erms, specializes in shielding components, 
cylinder-head gaskets, specialty gaskets, plastic housing modules for engines, 
transmissions and exhaust systems, as well as PTFE components and services for 
engine development. With over 4,300 employees at 29 sites worldwide, the 
ElringKlinger Group is a development partner and original equipment supplier to the 
automotive industry. In its development activities, ElringKlinger is firmly focused on 
the core challenges of the automotive industry – to reduce fuel consumption, lower 
and avoid emissions, and provide solutions for alternative fuels and drive 
technologies. 
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Test bench for static and dynamic assessment of hot-gas gaskets,  
e.g. turbocharger gaskets 

 
An effective seal that can cope with these adverse temperatures is a key priority 
because to maintain required emissions levels, to the largest extent possible no 
untreated exhaust gas is allowed to leak out of the turbocharger. ElringKlinger has 
used a new class of material to develop metal seals for extremely hot applications of 
this kind – the turbocharger is just one example. The key is a new process for 
manufacturing lightweight and compact metal V-Rings made of nickel base alloys on 
a large scale but at a manageable cost. Serial production of these gaskets 
commenced at the beginning of 2010. 
 
ElringKlinger AG, based in Dettingen/Erms, specializes in shielding components, 
cylinder-head gaskets, specialty gaskets, plastic housing modules for engines, 
transmissions and exhaust systems, as well as PTFE components and services for 
engine development. With over 4,300 employees at 29 sites worldwide, the 
ElringKlinger Group is a development partner and original equipment supplier to the 
automotive industry. In its development activities, ElringKlinger is firmly focused on 
the core challenges of the automotive industry – to reduce fuel consumption, lower 
and avoid emissions, and provide solutions for alternative fuels and drive 
technologies.  
 

 
High temperature heat resistant V-Rings made of  
nickel base alloys 
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Lightweight, compact and able to withstand high temperatures 
 
Alloys comprising 50 to 60 per cent nickel (also known as Inconel alloys) have 
proven effective in aircraft engines, but have previously been considered too 
expensive for across-the-board use in vehicle engines. The main cause of this was 
the costly manufacturing process. ElringKlinger has responded by developing a new 
kind of welding and bending technique that is particularly efficient in the handling of 
this valuable raw material. 
 
Thanks to this process, nickel base alloys are now an economically attractive option 
for high-temperature applications in vehicles. Compared with the multi-layered steel 
gaskets commonly used today, V-Rings made of nickel base alloys are considerably 
lighter and more compact, requiring less installation space and supporting lightweight 
construction. 
 
Furthermore, their performance is also far superior to that of steel-based gaskets – 
ElringKlinger has successfully tested its new V-Rings at object temperatures of up to 
800°C – which is some 200°C more than heat-resistant 1.4828 quality steel can 
withstand. And: the gas temperature itself can even be significantly higher, as a large 
proportion of the heat of the exhaust flow is conducted through the turbocharger 
casing. 
 
 

Gasket with anti-vibration properties 
 
Temperature resistance, low weight and minimal dimensions are not the only 
advantages of these new V-Rings. Once installed, they provide both an effective seal 
and an element of shock absorption. The material’s excellent cushioning properties 
can, with heat treatment, be adjusted to suit the application in question. These 
properties are maintained even at the high working temperatures occurring in the 
turbocharger – which would not be the case with steel. In the turbocharger, these 
cushioning properties can help limit the vibration impulses caused by the very high 
turbine speeds. V-Rings therefore also have the potential to reduce noise in compact 
engines. 
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