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Shorter development times, successful production roll-out 
Greater efficiency, improved dynamic strength and longer service life – the components 
used in today’s high-tech applications have to meet increasingly sophisticated demands. 
Cost-effective production processes are essential to maintaining long-term market viability. 
Achieving cost-effective production means selecting a type of steel that is compatible with 
the proposed machining and processing operations and that can deliver the performance 
demanded of the end product.  
 
As one of Europe’s leading manufacturers of special bright steels, Steeltec is a recognised 
expert in the development, production, processing and application of high-strength and 
higher strength special steels. This Material Selection Guide provides an overview of our 
expertise and extensive experience in the field. Achieving across-the-board success de-
mands a comprehensive fully integrated approach that involves partnering with experts who 
share and contribute ideas. In this Guide, we explain the benefits of getting the material 
selection process right, as well as the problems that can arise when the wrong material is 
selected. By recommending ways to optimise the design and structure of your processes, 
we aim to help you choose the best possible high-performance steel that will deliver 
measurable benefits in your production processes and end-product applications.

We hope you find our Material Selection Guide informative and useful and wish you every 
success with your future production roll-out.

Gerd Münch and the team from Steeltec
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Precision components: Cutting-edge design 
meets high-performance steel solution

Manufacturers in the automotive, hydraulics and mechanical engineering 
industries and the companies that supply components to them are in-
creasingly having to adapt to meet the ever tougher demands of today’s
markets – and this is forcing them to take a closer look at the steel mate-
rials that they have been using up to now. The criteria that a material has
to meet in terms of its properties and its machinability, and thus the di-
mensional tolerances that can be achieved for a specifi c component, vary
widely depending on the industry or sector concerned. Now more than
ever, there is a need for steel producers who have a deep understanding 
of steel as an engineering material, who are able to modify it to meet 
specifi c application requirements, and who can manufacture steel stock 
with guaranteed reproducibility and of uniformly high quality.

Automotive Systems
The use of high-performance steel solutions opens the door to compacter designs and
greater effi ciency in automotive power systems, brake systems and driver assistance tech-
nology, leading to weight savings, enhanced performance and improved safety and comfort. 
These advanced steel materials are playing an important role in the production of innovative 
and environmentally friendly vehicles. Key material requirements include high levels of purity 
and mechanical properties that are uniformly distributed across the entire cross section of 
the bar stock.

Hydraulic Systems
Using modern bar steel to fabricate control valves, connector elements and quick couplings 
for hydraulic systems helps to ensure that these complex systems operate both safely and 
economically, yielding greater productivity, faster fabrication and longer component service 
life. The steel used has to exhibit both high strength and high toughness if the components 
made from it are to withstand sustained high-level dynamic loads while exhibiting excellent 
leak tightness even at very low temperatures.

Mechanical Engineering
The quality of the steel used to manufacture armature shafts for drills, toothed-belt wheels 
for articulated robotic joints or jaw chucks for machine tools determines the running preci-
sion and thus cost-effectiveness of these mechanical engineering systems. Selecting the 
right high-quality special steel delivers premium performance, excellent durability and low 
maintenance costs. Steel grades exhibiting high strength and good machinability are the 
key to precision fabrication of components that have to maintain high levels of dimensional 
stability. 
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Automotive Systems

Hydraulic Systems

Mechanical Engineering
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High-strength and higher-strength special steels

Whether they are being used for the production of armature shafts, 
airbag capsules, bevel gears or other components that have to withstand 
high static and dynamic forces, such as in car fuel-injection systems, 
Steeltec’s ETG® and HSX® families of high-strength and higher strength 
special steels are an economically attractive alternative to conventional 
steels. Benefits include shorter manufacturing times and high-quality 
components produced at significantly lower cost. Achieving both lower 
production costs and improved quality is possible by adopting carefully 
designed manufacturing processes. Working with you, we will 
» analyse and optimise the design of your production process, and lower  
   the costs of your components – as 85 % of the cost of your components 
   is incurred during the production phase. 
» increase your productivity and lower your costs.
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Material properties Customer benefi ts

possess high strength and excellent machinability in 
their as-delivered state 

No need for additional processing stages, like
hardening, straightening, grinding or deburring

exhibit high levels of toughness and high elongation 
after fracture in their as-delivered state

Enables fabrication of lighter and more compact
components with excellent load-bearing capacities

are characterised by outstanding
machining properties

Extended tool lives, reduced machine downtimes
and lower production costs

produce short-breaking chips
Enable multiple operation of machine tools and 
unmanned shifts

show uniform mechanical properties over the
entire material cross-section and over the
entire dimensional range 

Customers can optimise the component dimensions, 
choosing either to benefi t from a smaller component 
size and thus a lower component weight, or from 
higher component performance without upsizing

possess low levels of residual stress and show high 
uniformity of material properties across batches

In large-volume production runs, high dimensional 
stability even for asymmetrically confi gured parts and 
uniform machining behaviour are critical to achieving 
lower parts costs

The ETG® grade steels are available with bar
diameters in the range 5 – 114.3 mm. 

The HSX® family of steels can be supplied with
diameters in the range 8 – 62 mm. 

Other dimensions available on request.

Suitable for precision components in the automo-
tive industry and in the hydraulics and mechanical 
engineering sectors 

MATERIAL

PROCESS

moderately good good very good

Machining

ETG® 88/100 HSX® 110 HSX® Z10HSX® 90* HSX® 130* HSX® Z12*

Low distortion

Nitrocarburising

Cold formability

Weldability

Toughness

Dynamic
strength

Induction
hardening

* HSX® 90/130/Z12 are bainitic materials

Overview of steel properties and customer benefits
The high-strength and higher strength ETG® and HSX® special steels

Material finder
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Material selection: 
Understanding the pros and cons

Finding the ideal steel solution for a specific technological application 
requires a detailed understanding of steel as an engineering material and 
how its properties can be tailored to meet performance requirements. 

Preventing cracks and distortion and avoiding excessive tool wear means carefully examin- 
ing the behaviour of steel along the entire manufacturing chain – from the steel production 
and bar finishing stages to component design, fabrication and end use. If the steel is not 
suitable for the planned machining and processing operations, process or component fail- 
ure is often unavoidable and process costs rise as a result. The most effective way of avoid- 
ing these problems is to carefully select the steel solution that matches the performance 
requirements of the proposed application.

The benefits
By selecting a grade of steel whose properties have been carefully tailored to meet specific 
engineering application requirements, you can achieve 
» greater material efficiency 
» extended tool lives and thus shorter machine downtimes 
» shorter throughput times by optimising process design 
» multiple operation of machine tools and unmanned shifts 
» downsized, higher performing components 
» lower parts costs 
» shorter development times and successful production roll-out 
» innovative, cutting-edge products 
» enhanced competitiveness

The risks
Selecting a grade of steel without taking proper account of the downstream machining and 
processing operations or the loads to which the end product will be subjected, can mean 
having to deal with one of the following problems: 
» repeated, unsuccessful production roll-outs 
» an uneconomical manufacturing process 
» accelerated tool wear 
» long machine downtimes and rising process costs  
» compatibility issues arising from the use of different physically connected materials 
   in the end product 
» penalties for non-fulfilment of contractual obligations or for breaches of legal requirements 
» component faults leading to in-field failures 
» customer complaints and product recalls 
» loss of customer confidence
» reduced competitiveness
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Five steps to a high-performance steel solution

Step
Back to the beginning – From end application to 
starting material1st

2nd

3rd

4th

5th

Step
Preventive quality assurance

Step
Precision-targeted steel production

Step
Guaranteed quality – increased reliability

Step
Improving long-term market competitiveness
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End-use parameters ✔

Temperature conditions 

Friction coeffi cients (tribology)

Dynamic and static loads

Stress cycles

Internal pressure and system pressure

Fully reversed bending loads and transverse loads

Component factors ✔

Strength and elasticity requirements

Component geometry and wall thickness

Use of different materials in fi nal structure and any mutual interactions

Presence of screwed or welded connections and fastenings

Typical material processing steps ✔

Machining

Cold or hot forming

Induction hardening

Nitrocarburising 

Welding

Case hardening

Heat treatment

What does the steel actually have to deliver when deployed in the field? What demands are 
customers and end users placing on the quality of the steel component? What processing 
steps does the material undergo on its way from bar steel to a complex engineered com-
ponent? Selecting the best possible material for a specific application requires a detailed 
understanding of how material properties influence the manufacturing process and how 
they translate into the operational performance of the end product. The cost-effectiveness 
of the fabrication process and the operational capabilities of the resulting machined part are 
a direct reflection of the steel’s microstructure and its physical and mechanical properties. 
An expert steel producer will be able to modify these features of the material by carefully 
regulating chemical composition and by detailed control of the numerous steel production 
parameters. 

Checklist for translating application requirements into material 
properties

Step 1: 
Back to the beginning – From end application to 
starting material

The first step in selecting the right material for the job is to focus on the 
application end of the process chain. 
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2

3

4

Step
Preventive quality assuranceg

Step
Precision-targeted steel production

Step
Guaranteed quality – increased reliability

The Steeltec material selection toolbox 
» Characterisation of the material’s physical and mechanical properties and its 
   microstructure  
» Databases containing Steeltec’s accumulated expert knowledge and 
  experience 
» Computer simulations of material behaviour during the bar drawing process 
» Performance optimisation software that computes the costs of machining and 
   processing a Steeltec special steel and compares the results with those for a conventio- 
   nal steel under a range of processing parameters 
» Optimisation of production processes and lowering of component costs – 85 % of which  
   are incurred during the manufacturing phase 
» Support and assistance with machining of sample materials and development of a 
   decision-making framework for reducing process costs  
» Steeltec’s technical sales team provides in-field project support



Quality Function Deployment (QFD) 
QFD is a planning tool that was specially developed to provide an interdisciplinary link 
between the development, production and sales processes. The goal is to find the best 
possible means of fulfilling the customers’ product needs by taking account of all influenc- 
ing factors. 
» Understand the needs of the different stakeholders, such as developers, design 
   engineers, purchasing units and end users 
» Define customer and market requirements for processes and products and translate them  
   into engineering design features 
» Assess design features and defining performance criteria 
» Identify at an early stage any conflicts of objectives and possible implementation problems 
» Formulate a customer-focused development strategy

Step 2: 
Preventive quality assurance

By carefully modifying the properties of its special steels, Steeltec helps 
customers improve the quality of their own manufacturing processes 
and that of the final component. But a residual risk remains. To help end 
users precisely assess component quality and any residual risk, Steeltec 
provides a fully transparent, integrated analysis and planning study that 
covers the whole process chain. The individual process and quality 
parameters can thus be fine-tuned and the cost-benefit ratio optimised 
before full-scale production begins. As a result, production roll-out times 
for complex innovative components can be shortened substantially and 
total lifecycle costs reduced.
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Specific failure mode
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Failure Mode and Effects Analysis (FMEA)  
FMEA is a risk analysis methodology that is used to identify and mitigate potential weak- 
nesses in the overall process before the product development strategy is implemented. 
The FMEA methodology addresses the following issues: 
» What failures can potentially occur in the various process steps? 
» How frequently do these failures occur? 
» What options are there for discovering these failures? 
» What testing procedures need to be put in place for a particular process step in order to  
   improve technical reliability? 
» Assessment of the residual risk of failure and its impact on process costs and on the 
   performance of the end product 
» Definition of risk-reduction measures 

The ‘fishbone’ cause-effect diagram is a typical FMEA tool

QFD - Quality Function Deployment
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The requisite expertise is provided by the affiliated steelworks within the 
SCHMOLZ + BICKENBACH Group with whom Steeltec enjoys a close working relation- 
ship. The modern production technology used in these steel mills is the basis for produ-
cing high-strength and higher strength special bright steels. The molten steel is poured 
into a  continuous billet caster and then processed in the rolling mill to form wire or bar 
steel. Precise control of temperature during the rolling process plays a key role in impart- 
ing the desired microstructure and required physical and mechanical properties of the 
rolled stock. 

Step 3: 
Precision-targeted steel production

Careful selection of the amounts of alloying elements (manganese, 
chromium, nickel) or microalloying elements and precise control of the 
required level of purity in the steel melt are crucial factors in creating 
customised special steels 



15

Machining and processing: From raw material to special steel 
To produce its high-strength and higher strength special steels, Steeltec varies the draft of 
the drawing process. 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. By carefully controlling the 
heat treatment phase, Steeltec is able to influence the physical and mechanical characteris- 
tics of its bright steels, such as their dimensional stability.  

The result is innovative special steel products that combine the two normally opposing pro-
perties of high strength and high toughness. Steeltec provides expert advice to customers 
on how these special steels behave in downstream processing operations and how machin- 
ing parameters should be set to optimise the manufacture of the end component. 



Step 4: 
Guaranteed quality – increased reliability

Professional testing and assessment methodologies are important tools 
for minimising residual defects both in the material to be machined and 
in the final component or part.
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With a dedicated set of established test methods, steel producers can ensure that custo-
mers’ quality demands are met and can guarantee cost-efficiency from the first stage of 
processing through to the final in-field application. Materials testing is a fundamental part of 
quality assurance. For example, if a bar of bright steel is to be machined to make a thin- 
walled component, it is advisable to carry out ultrasound testing, as this enables the pre-
sence of any non-metallic inclusions that weaken the material’s structure to be detected at 
the pre-machining stage.  

Material testing programme validates high-performance steel 
solutions 
» Tensile testing to validate the yield point, tensile strength and elongation after fracture 
» Coupon fatigue testing to validate the material’s endurance limit and fatigue behaviour 
» Hardness testing by measuring the indentation depth of the material under test when 
   subjected to specified pre-test and test forces 
» Eddy current testing to verify high surface quality 
» Phased-array ultrasonic testing to analyse internal material defects, such as oxide and  
   sulphide inclusions 
» Optical techniques for scanning entire bar lengths to verify that bar dimensions conform 
   to precise tolerances
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Complex engineering applications require high-performance steel solutions. Steeltec works 
in partnership with its customers to identify and develop cutting-edge steel solutions for 
its customers’ high-tech components. This close collaboration with customers generates 
innovative material concepts for reliable and efficient fabrication processes. Steeltec also 
provides expert advice to customers on how to reduce parts costs. As part of a fully inte- 
grated steel production company that includes steelworks, bright steel production facilities 
and a global sales and distribution network, Steeltec is a single-source provider of expertise 
in materials technology, production processes and professional customer advisory services 
offering the best possible basis for successful development partnerships with its customers.

The benefits of a development partnership with Steeltec
» Production of advanced, cutting-edge engineering components 
» Leveraging of cost-savings potential in the production process 
» Raising flexibility in both production and logistics 
» Achieving sustainable improvements in market competitiveness

Step 5: 
Boosting long-term market competitiveness

Premium quality, efficient production and the lowest possible parts costs 
– work with Steeltec to maximise your business profits.
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STEELTEC

OPTIMISED PROCESS
DESIGN

THE STEELTEC MOTTO:
CONTRIBUTING IDEAS

GREATER MARKET
COMPETITIVENESS

HIGH-PERFORMANCE
STEEL SOLUTIONS

FLEXIBLE
LOGISTICS

good reasons
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50 percent more torque: 
Special steel for maximum motor power

The problem 
Angle grinders can be used to cut through pipes or to grind down welding beads. To in- 
crease productivity and improve the ergonomics of working with angle grinders, Metabo 
sought to increase the efficiency of its Marathon Motor for the new compact range of 
grinders that it introduced in 2014. 
 
The goals: greater power without increasing the size of the device; 
higher productivity and durability in use.

The new Metabo Marathon Motor, (Photo credit: Metabo) 

Case study: Metabo

Steeltec partners with companies in the automotive, mechanical engi-
neering and hydraulics industries. We work together with our customers 
to develop solutions aimed at improving their market competitiveness. A 
good example of this type of partnership was the development project 
that we carried out with the power tool manufacturer Metabo. Steeltec 
has worked closely with Metabo for many years. Recently, we helped the 
power tool maker improve the Metabo Marathon Motor for its compact 
1700-watt angle grinder, which was introduced in 2014.
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The challenge 
One of the main priorities was selecting a suitable material for the armature shaft, a key 
component of the motor. The steel had to meet the following requirements: 
» High creep strength and dimensional stability
» No increase in shaft diameter despite higher loads
» Cost-effective machining operations
» Ready availability of steel stock  
 
The Steeltec solution 
» Selection of the most suitable steel material and optimisation of  its properties to match  
   customer requirements 
» Even in its as-delivered state, ETG® 100 offers:
 » a tensile strength of at least 960 MPa 
 » very good machinability
 » uniform properties across the entire bar cross-section
» Supply of bar steel to Metabo in the customer-specific diameter of 10.7 mm to minimise  
   material removal during machining
» Material stock supplied to Metabo as needed from the local Steeltec warehouse in 
   Nürtingen, Germany 
 
The benefits for Metabo… 
in its manufacturing process:
» consistently high component quality
» good tool service lives and process reliability
» short throughout times 
» comparatively low component costs 
» excellent supply reliability of special steel stock

in use:
» smooth, low-vibration running of armature shaft
» high power density from a compactly sized component
» motor delivers up to 50 % more torque than predecessor version
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experience in steel production
170 years´

With a workforce of around 550 in Switzerland, Germany, Denmark, Sweden and Turkey, 
Steeltec is one of Europe’s leading manufacturers of special bright steels. Thanks to its 
global distribution network covering 30 countries in five continents, Steeltec can guarantee 
delivery reliability to its customers in the automotive, hydraulic and mechanical engineering 
industries.

The Steeltec motto ‘Contributing ideas.’ describes the company’s underlying business 
philosophy and is a core part of the special steel solutions that it supplies – whatever the 
size of the order. Working closely with its customers and external research institutions, 
Steeltec is focused on developing and delivering the best high-performance steel solutions 
to its customers. The basis for the company’s success lies in the continuous development 
of materials, processes, test methods and technologies. With its ability to deliver premium 
steel solutions and its commitment to preventive quality assurance, Steeltec is helping its 
customers achieve more cost-effective production of innovative, high-performance and 
durable products as well as shortening product development times. To deliver the greatest 
possible value to customers, Steeltec’s technical sales team are in continuous contact with 
their colleagues in the quality management and development units. Steeltec permanently 
monitors the trends and needs of international technology providers, so that it is in the best 
possible position to deliver innovative material and process solutions. 

Steeltec – Your partner for developing special 
steel solutions

Steeltec is a subsidiary of the SCHMOLZ + BICKENBACH Group
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To find your local Steeltec contact, please visit: www.steeltec-group.com



STEELTEC Group
www.steeltec-group.com
Technical inquiries: technical.support@steeltec-group.com
Commercial inquiries: commercial@steeltec-group.com

Steeltec AG
Emmenweidstrasse 72
CH - 6020 Emmenbrücke
Phone +41 41 209 6363

Steeltec GmbH
Eupener Strasse 70
D - 40549 Düsseldorf
Phone +49 211 9572 2315

Steeltec A/S
Strømmen 6
DK - 9400 Nørresundby
Phone +45 9817 1211

Steeltec Boxholm AB
Nordenstens väg 2
S - 59012 Boxholm
Phone +46 142 55 100

Steeltec Celik A.S.
Pelitli Köyü Pelitli Yolu Cad. No 197
TR - 41400 Gebze - KOCAELÍ
Phone +90 2626 783 800

Find your local contact 
www.swisssteel-group.com


