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HYPERSONIC MATERIALS
FOR THERMAL PROTECTION
In hypersonic flight, extreme heat and shear stresses at speeds over 

Mach 5 push materials beyond their physical limits. It is crucial to 
protect vehicles exposed to these conditions. 

Plasma Wind Tunnels (PWTs) are used to develop Thermal Protection 
System (TPS) materials and conduct experimental studies of 
aerodynamic heating effects under high-enthalpy flow conditions at low 
and high Mach speeds. Modern PWTs recreate a simulated environment 
while simultaneously testing the behavior of the TPS sample.

Tekna’s PlasmaSonic product line combines numerical modeling with 
modern PWTs. The facilities are configured around three different 
plasma technologies adapted to replicate different flight path conditions.

Induction Coupled Plasma Tunnel (ICPT) is used to simulate flight 
conditions at high altitudes and velocities to study the surface catalytic 
effects of the TPS. ICPT technology offers flexible high enthalpies with 
supersonic/subsonic continuous plasma jet flow. It can also simulate 
erosion and different atmospheric conditions using plasma gases.

Huels DC Plasma Tunnel (HPT) tests flight conditions at medium 
altitudes and intermediate velocities. It provides high stagnation 
pressure and a medium enthalpy range of 12 to 20 MJ/kg. Segmented 
DC Plasma Tunnel (SPT) simulate low-altitude, high-speed flight 
conditions, providing high stability with an enthalpy range of 

20-25 MJ/kg. 
Tekna’s PlasmaSonic 

PWTs, provide superior 
flow characteristics. The 
robotic displacement 
system enables accurate 
sample positioning, 
ensuring reproducible 
testing conditions and 
reducing the number of 
trials required for TPS 
material development. \\

OPENING THE GATE
Since Ethernet has become a built-in standard interface 

of almost any PC, it has also become a choice for the 
connection of different kind of peripheral devices in 
test systems.

Ethernet based Avionics interfaces like the AIM ANET 
family supports the integration of Avionics buses via 
Ethernet into a test system. From a hardware point of view, 
the integration is easy and simply achieved by connecting 
an AIM ANET interface to the corresponding Ethernet 
network or directly to a PC.

From the software 
prospective one of today’s 
buzz words is ‘Gateway’ 
such that almost everything 
must be translated into 
Ethernet compatible traffic, 
meaning the translation of 
avionics bus traffic into 
Ethernet traffic and 
vice versa.

The typical network 
protocols for such a 
gateway application are IP 
with TCP and/or UDP on top of IP protocol. Use of these 
protocols enables the connection of any IP and TCP/UDP 
capable host environment to communicate without the 
need for a device specific API on the host side. But there 
is no “golden standard” of how such a gateway translation 
must happen, how it is to be configured and how Avionics 
data are organised over Ethernet. Nonetheless the AIM 
ANET family is flexible enough to allow implementation of 
such a gateway by way of onboard Python Scripting or C/
C++ of the required application and then operate the 
ANET in a standalone mode acting as the Gateway 
between Avionics and Ethernet. \\
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