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Customisable steel solutions 
from Steeltec AG:
No need to compromise thanks to HSX® 90



Compact, pressure-tight, long-life components are essential in many 
branches of industry. Manufacturers need to be able to source highstrength 
steels that not only meet the technical requirements for a particular 
application, but can also be machined, welded and cold-formed to allow 
the components to be manufactured efficiently. Design engineers often 
have to make compromises when selecting the material for a particular 
job. HSX® 90 is a customisable special steel from Steeltec AG that offers 
engineers maximum flexibility.

Thin-walled components and applications involving high compressive loads or stringent 
requirements on pressure tightness can be found, for example, in driver assistance and 
safety systems as well as in modern car engines. These components frequently have to 
withstand both transverse and longitudinal stresses. Materials that have a pure, homo-
geneous microstructure and that exhibit highly isotropic properties have proven themselves 
to be highly robust and reliable in use. As bainitic steels are one such material, Steeltec AG 
– one of the few suppliers of special steels – chose to expand its product range by including 
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a new bainitic steel in its portfolio. “A high purity microstructure is not by itself a recipe for 
success. The requirements that a material has to fulfil vary widely depending on the particular 
application under consideration,” explains Guido Olschewski, Head of Quality Management 
and Development at Steeltec AG – a company within the SCHMOLZ + BICKENBACH GROUP. 
In an effort to develop a steel that could meet the needs of a wide range of components 
in a wide range of applications, Steeltec, a specialist manufacturer of bright steels, came 
up with HSX® 90 – a new customisable bainitic steel. One of the key features of HSX® 90 
distinguishing it from other steels is that its physical and mechanical properties can be 
modified to meet the specific requirements of a particular engineering application. The 
tensile strength of HSX® 90 can be adjusted from 700 MPa to 1000 MPa, while the elongation 
after fracture can be varied between 10 and 20 %. Steeltec works in partnership with its 
customers to fine tune the physical and mechanical characteristics of its HSX® 90 steel by 
translating the customer’s specific manufacturing and design requirements into material 
properties. “This development work has to be carried out before a component made from 
HSX® 90 goes into full production. After all, we’re dealing here with a tailor-made not a 
ready-made material,” says Olschewski. “But it’s worth the effort. By customising the 
steel in this way, our customers can improve the cost-effectiveness of their manufacturing 
processes and the quality of their components.”
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USP: Customisability
As an expert company in the field of high-strength and higher-strength special steels, 
Steeltec has the necessary process know-how to optimise bright steels to meet very 
specific customer requirements. The wide range of physical and mechanical properties 
are achieved by carefully controlling the parameters used in the drawing process. The 
HSX® 90 steel that Steeltec delivers to its customers combines high strength with good 
machinability. The material is well suited for both cold forming, such as manufacturing 
cold-rolled threads, and for welding work. This latter property makes the material an 
attractive choice for complex designs. For instance, HSX® 90 has been successfully tested 
as a material for airbag capsules, which contain the propellant that rapidly inflates the 
cushion in the event of a collision. Before the airbag is triggered, the capsule is under 
permanent high pressure. Manufacturing this delicate component involves drilling a 
hole into steel rod. If the capsule is made from HSX® 90, it can be welded shut in a very 
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ETG® 25 HSX® 90 ETG® 88 ETG® 88 C+

Example application: Worm gear shaft
Diameter < 15.0 mm
Comparison of physical and mechanical properties
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short space of time so that the propellant inside the cavity cannot escape. The ductility of 
HSX® 90 is another property that Steeltec can adjust in order to make the material better 
suited to a particular manufacturing procedure. Worm gear shafts of the type used in material 
handling equipment and in industrial drive systems are frequently manufactured by machining 
operations. Reducing the ductility of the material improves its machinability. However, when 
worm gear shafts are made by cold rolling, high ductility steel is required. In order to take 
account of the stresses to which a planned component will be subjected, Steeltec has 
Haigh diagrams and S-N curves that allow calculation of the ideal fatigue strength under 
periodic compressive and tensile loading and the operational fatigue strength of the steel 
in a particular application – important parameters particularly in highly stressed lightweight 
engineering structures. Another attractive feature of HSX® 90 is that it is well suited to 
applications requiring magnetically soft materials, such as solenoid valves or components 
in electric motors. As HSX® 90 can be optimised to have a relatively high resistivity, this can 
reduce energy losses in a.c. applications.
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Know your steel…
HSX® 90 is based on a bainitic steel manufactured by Swiss Steel AG, an affiliate of Steeltec AG. 
“As inclusion defects can reduce the reliability of the material, we decided to take a very 
high purity bainitic steel as our base material,” explains Olschewski. “This helps to prevent 
cracking when in use and provides us with a material with excellent formability. The material 
is also well suited for high-precision laser welding work.” In order to determine the effects 
that the various parameters in the drawing process have on the properties of the steel, 
Steeltec has over the last two years carried out and documented a wide range of material 
tests such as tensiIe strength determinations, microstructural examinations, hardness 
measurements and impact testing. IWT, a materials research institute in Bremen, has 
also analysed how post-production heat treatment affects the properties of the steel and 
how this can be used to optimise the material. As a result of this extensive programme 
designed to characterise the mechanical, thermal, dynamic and magnetic properties of 
HSX® 90, Olschewski knows exactly how to fine tune the drawing process to produce a 
bright steel tailored to a customer’s specific needs. One of the controllable parameters in 
the bar drawing process is the draft (the difference in the original and final stock diameters), 
which can be varied by selecting the appropriate draw die. The greater the reduction in the 
diameter of the bar when it is pulled through the die, the higher the strain hardening in the 
drawn bar. Steeltec also uses temperature control to modify the physical and mechanical 
properties of the steel. Careful heat treatment can be used, for instance, to improve the 
material’s wear resistance. 

Work is currently underway to have HSX® 90 standardised under EN steel number 1.5519, 
which will make it simpler for users to acquire approval to use HSX® 90 in their production 
processes. Steeltec supplies HSX® 90 as bar stock in the dimensional range 4.15 mm to 36.0 mm. 

Summary
HSX® 90 is a high-purity bainitic steel from Steeltec with customisable properties that is 
suitable for highly stressed and thin-walled components. Steeltec AG works in partnerships 
with its customers to modify HSX® 90 so that it provides a customised steel solution 
specific to a client’s manufacturing and application requirements. Thanks to HSX® 90, design 
engineers are no longer forced to scale-back their original goals or to accept compromise 
solutions. Component manufacturers profit from more cost-efficient processes while also 
strengthening their market competitiveness.
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About Steeltec AG

Making good better! High-strength special steels tailored to meet customer 
requirements: high-value precision parts coupled with low manufacturing costs.

Steeltec AG is one of Europe’s leading manufacturers of bright steels. With its focus on 
high-strength and higher-strength special steels and special free-cutting steels, Steeltec 
has established itself as an important partner of the automotive and hydraulic industries 
and the mechanical engineering sector. Steeltec works closely with customers, suppliers 
and research institutions to continually improve the production and engineering properties of 
steel, driving competitiveness across the entire value chain. Working within these partnerships, 
Steeltec develops high-performance steel solutions that meet its customers’ application needs.
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