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Plasma spraying is a thermal spray coating process 

where materials such as ceramics, metals, cermets, 

and polymers are melted and sprayed at high speed 

onto surfaces, usually metal substrates. Applications 

are mainly found in the aerospace, automotive, power 

generation and electronics industries. The coating 

typically improves the surface’s wear, corrosion, or 

thermal protection resistance.

During plasma spraying, gases such as argon, 

nitrogen, helium, or hydrogen are dissociated and 

ionized by an electric arc in a torch. The atomic 

components recombine behind the nozzle and emit 

enormous heat where the plasma core temperatures 

reach up to 20,000 K. The powdered coating material 

is then injected into this plasma jet, melted at high 

temperatures, and projected toward the workpiece by 

the plasma stream.

Hot topic
COOPERATION WITH LINDE ADVANCED MATERIAL TECHNOLOGIES INC.

The US company Linde Advanced Material Technologies Inc. (Linde AMT) is 
one of the leading suppliers of equipment for surface coatings. The absolute 
safety of the equipment is paramount. With the support of Bürkert, Linde 
AMT has developed one of the most compact and reliable plasma spray 
systems on the market.

“Safety, reliability, and ease of maintenance are key 

for us. Bürkert was the only partner that helped us meet 

these three criteria.”

Andrew J. Bolduc P.E., Plasma Product Manager 

Linde Advanced Material Technologies Inc., 

Concord, New Hampshire (USA)
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Stable, reproducible processes

Coating systems usually operate around the clock and 

in harsh industrial environments. Therefore, it is not only 

the robustness of the components that counts but also 

a repeatable process: required coating properties are 

determined solely by setting and maintaining accurate 

spray parameters.

The gas flow supplied to the torch can also be controlled 

via a Mass Flow Controller (MFC). For this purpose, the 

differential pressure or temperature is measured above 

and below the valve to determine the flow rate. Although 

this is an elegant method, the measurement elements are 

sensitive to contamination, and these MFC units are also 

expensive and very maintenance-intensive.

Linde AMT’s TAFA® Plasma Spray System Control, on 

the other hand, uses a mechanical system to measure 

the gases. Each gas is led via a manifold with four valves 

through orifices of different high-precision diameters 

made from ruby.

A physical phenomenon is used here: If you supply pressure 

above the orifice roughly twice the pressure below it, the 

gas flow reaches the speed of sound or critical velocity. For 

physical reasons, the velocity through the orifice cannot 

increase any further. Because pressure, flow velocity, and 

flow area are related by physical law, only the density of the 

gas changes when the velocity is held constant, and the 

pressure increases. This makes it very easy to adjust the 

gas mass flow into the torch precisely.

“There are no moving parts in our system and therefore no 

mechanically stressed wear components,” explains Andrew 

J. Bolduc, Plasma Product Manager at Linde AMT. “The 

only wear and tear are on the ruby, which can easily last a 

decade before it needs to be replaced.”

The individually selectable and easily replaceable 
orifices are made from ruby and, therefore, have a 
long service life.
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Unique precision

Another advantage of the Linde AMT TAFA® Plasma 

Spray System Control solution is the precise flow rate 

control. When using a mass flow controller (MFC), the 

flow tolerance is based on the unit’s maximum flow 

rate capability (full scale). This is particularly critical if 

the controller requires large and minimal mass flows. 

This full-scale tolerance can be detrimental to sensitive 

Hydrogen applications utilizing small mass flows. The 

actual flow tolerance can cause intolerable deviations, 

making precise control impossible.

The TAFA® Plasma Spray System Control pursues 

a different approach: The orifices of the four valves 

mounted in the manifold can have four different 

diameters, so one or more can be opened depending 

on the desired mass flow. Thus, up to 15 combinations 

can be optimized for the selected flows and required 

tolerances. The orifices can also be easily exchanged 

for other diameters. “There is no other device today 

that can do this. We can control mass flows greater 

than 1000 SCFH (standard cubic feet per hour) down 

to under 5 SCFH with an accuracy of less than 1 SCFH 

on the same manifold,” says the product manager 

enthusiastically.

Modular concept

The complete combination of gas control and plasma torch 

is validated to achieve and maintain the desired quality of 

the coating process. Replacing the torch would mean that 

the entire system must be requalified. Linde AMT’s TAFA® 

Plasma Spray System Control has up to four connection 

points so that four torches can be connected in parallel 

and switched over at the touch of a button. The overall 

concept also means that Linde can configure each system 

according to the desired variability.

The process gas control of Linde AMT’s Plasma Spray Control System -  
TAFA® Model 6600XL (shown here) has a compact design. 

“No other suppliers work with us in such 

depth and allow us to use their design in 

our custom, proprietary manifold. This is 

unique to Bürkert.”

Andrew J. Bolduc P.E., Plasma Product Manager
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Energy-saving and strong Kick and Drop

One challenge of the TAFA® Plasma Spray System  

design is that the back pressure acting on the valve  

from the torch side can be up to 0.7 MPa (100 psi).  

A task that was only possible with the Bürkert Kick and 

Drop technology given the required compactness of  

the manifold: A short current pulse generates the high 

tightening force needed to open the valve, and only 

about half a second later, the required power is already 

reduced by up to 80 %. This enabled Linde to use 

powerful springs to close the valves, which withstand 

significantly higher back pressure than standard valves. 

“The exact set amount of gas flows is of the utmost im-

portance for the process. If one of the valves were to fail 

and a leakage flow was to occur. This would completely 

change the dynamics in the torch and thus adversely  

affect the coating properties,” Andrew J. Bolduc emphasizes.

The reduced power in the Kick and Drop coil holding 

mode also diminishes the thermal load. “Four such  

coils are positioned close together in our manifold. In  

the event of a thermal overload, a valve could switch off 

unnoticed, which must be prevented at all costs,” says 

the expert, describing an essential requirement. “We 

continuously loaded the coils with large weights and tried 

to provoke an overload. We didn’t succeed; Bürkert coils 

never failed,” confirms Andrew J. Bolduc. However, the 

overall system also benefits from the low inrush currents 

of the coils. This allows Linde AMT’s TAFA® Plasma 

Spray System Control 6600XL to actuate more valves  

simultaneously without overloading the power supply.

Bürkert valves with Kick and Drop technology can be placed in potentially explosive environments and 
allow an extremely dense installation. They can also withstand high back pressure. Four of these coils  
are positioned close together in the manifold.
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Maximum safety

Handling hydrogen as a process gas increases the 

demands on the system design. Hydrogen is small, 

colourless, odourless, and highly volatile. In combination 

with air, a very explosive mixture is easily created. Linde 

AMT, therefore, invested considerable effort in its valve 

seat design, which, on the one hand, made the narrow 

layout of the manifold possible and, on the other hand, 

ensured a gap-free seal to the diaphragm. “We received 

great support from Bürkert here. They showed us how 

to produce flawless sealing surfaces,” says Bolduc 

gratefully. The successful qualification of Linde AMT’s 

TAFA® systems also requires certified components that 

can be operated in potentially explosive environments -  

a demand that the Bürkert products fulfil.

Did you know?
Bürkert Kick and Drop coils are ideal when long 

duty cycles and high pressures are required. 

Solenoid valves with this technology achieve three 

times the switching pressure of conventional 

valves. At the same time, they reduce energy 

consumption by up to 80 percent.

Satisfied – and proud

“Nobody has such a sophisticated solution as Bürkert. 

Nothing that even comes close to these coils,” the Linde 

product manager says. “With our systems, we try to focus 

on safety, reliability, and ease of maintenance. Bürkert was 

the only partner who helped us fulfil these three criteria. 

Our system is therefore unparalleled on the market.”
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“Bürkert showed us what we needed to do to  

make our valve design work reliably.” 

Andrew J. Bolduc P.E., Plasma Product Manager

Linde AMT’s orifice style plasma spray control systems, TAFA® Model 6600XL and 
Model 6800 are incredibly flexible: They can have up to six fully configurable gas lines.
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