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Dear Customer,

Thank you very much for your interest to learn more about “long-life 
springs in heavy-duty use“. We have been handling this challenge for 
many years, researching into, developing and manufacturing springs 
with properties that ensure a service life that goes well above and 
beyond that of no-name providers.

> Do you want to increase the replacement cycle for your 
springs? If so, read this Whitepaper! Our “GOLDEN 3“ tell you 
why SCHOMÄCKER springs are high-resistance masterpieces 
and how you can recognize this long-life quality.

Although this topic is as complex as the technologies required, the 
result is plain: our customers confirm that our springs can be used  
6 times longer under extreme heavy-duty conditions, compared with 
springs from others. For mine operators, the economic aspect this  
fact entails is equally clear.

Why don’t you get in touch with us, so we can speak about this topic 
together with you. 

We are looking forward to hearing from you.

Your sincerely,

Klaus Borchelt
Head of Sales
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2.1 Shaping
2.2 Heat treatment 
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2.4 Shot peening
2.5 Painting



The selection of high-quality materials is 
crucial for the production of heavy-duty 
springs. Saving money at this point could 
result in premature spring fractures. And 
not all steel is the same! The quality of 
different types of steel can vary greatly 
without it being apparent during visual 
inspections.

Manufacturers of quality products need  
to place the highest demands on their 
steel suppliers to ensure that their prod-
ucts match subsequent manufacturing 
processes and product properties, which 
go far beyond the required DIN standards. 
Compliance with the extensive specifica-
tions is ensured by means of continuous 
complex testing. After all, the best steel is 
the best basis for the best products. One 
key quality parameter for the quality of 
steel is its chemical composition, because 
every chemical element added to the base 
steel changes its properties and behaviour 
during further processing.

A GARANTEE
FOR LONG-
LASTING 
PRODUCTS 
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HIGH-END STEEL
The best basis for the best products!  

The key quality parameters: 
  
Chemical composition   

Degree of purity    

Forming degree    
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STATE-OF- 
THE-ART  
TECHNOLOGIES

The challenge of producing a heavy-duty spring from a piece 
of steel is high. The precision of this process is decisive for the 
quality of the spring and thus for its load capacity and service 
life. This is where the difference to no-name springs becomes 
most obvious.

The production processes described are subject to continuous 
inspection and are optimized and further developed by 
SCHOMÄCKER engineers. This is where expert engineering 
skills and precision work reach their peak. 
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HIGH-END PROCESSES

1. 100% precision in temperature and time: 
 heating, hardening, tempering
2. Bespoke, autonomously controlled processes
3.  Permanent, highly-efficient process monitoring
4. Precision testing, eg. hardness test, tensile test
5. Continuous optimization and development

These factors are the basis for the manufacture of quality 
products and ensures the reproducibility of customized 
processes.
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UNIQUE  
PROCESSES

The first step in the production process is heating and 
shaping the steal. This takes place in state-of-the-art 
induction plants or gas furnaces. Heating plays a decisive 
role for the tempering of the steel. At the same time it 
reduces the yield stress of the material for the shaping 
process. 

> The material is parabolically rolled out according to 
the specifications of the products’ individual rolling 
programs. The leaf geometry is the decisive factor in 
influencing the characteristic curve of a spring. This 
is the characteristic curve in the spring diagram and 
it depicts the spring properties - the ratio of load to 
deflection.

> In the various processes, the products are punched 
and/or cut. In addition, moulded elements such as 
grooves may be introduced which prevent spring 
leaves from fanning out when used.

> In a further step the eyes of the springs are rolled. 
The spring eyes are used for suspension on the  
vehicle frame and are therefore force application 
points. The different eye shapes provide different  
advantages. Their design is bespoke and depends  
on the individual areas of application.

> Shaping is completed with the with the setting of 
the free arch and and the cranking of ends. As a final 
step the finished springs are quenched in oil.
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TRUST THROUGH PRECISION
We are always on top of things!

Comprehensive CAD simulations  

Utmost shaping precision,  
eg. bending, rolling    

In-house test labs     

2FACTO
R THE PRODUCTION  

PROCESS 
2.1 SHAPING



The heating and quenching of the products is the first step in the tempering process. 
The material is heated above the AC3 temperature to produce a completely austenitic 
microstructure. Much more carbon can be dissolved in austenite than in ferrite due to 
the change in the composition of the crystal lattice structure (from body-centered cubic 
to face-centered cubic). The dissolution of the existing cementite causes the carbon to 
dissolve in the austenite.

When the material is quenched, the change in the lattice structure happens so quickly 
that it prevents the segregation into ferrite and cementite. In order to achieve a  
martensitic structure, the critical cooling rate needs to be maintained. In this state, the 
steel is very hard and brittle. Properties that are not useful in springs and for technical 
applications. Therefore, spring steel must be tempered after hardening.

Tempering means that the parts are heated to and kept at a specific temperature for a 
certain time. This reduces the material hardness and allows for the desired properties 
such as tensile strength and toughness to be achieved.

This process is completely automated and documented. ZTU diagrams show which 
microstructure a material forms under certain process conditions. Even small changes 
in the process can lead to greatly deviating results. The hardening process requires 
rapid cooling to ensure the formation of the martensitic microstructure. However, if 
the cooling process is too fast or improper, hardening cracks may occur in the process. 
Hardening cracks are the result of excessive stresses in the component part due to the 
microstructural transformation and the associated changes in volume.

THE HEART OF  
PRODUCTION
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PRECISION AND  
QUALITY

The great precision in this process it  
is key for the quality of the spring, 
its load capacity and its service life.
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PRECISE FIT 
THROUGH  
SPECIALIST  
KNOW-HOW 

Through machining it is possible to achieve high-precision results, a  
benefit which is the key for functional areas such as the location points 
of the bearings and the mounting points.

Our products are high-strength tempered. This makes the machining  
process very complex. The process parameters are the key to the ma- 
chining process as the layers close to the surface can be changed by  
thermal and mechanical influences. The following surface area proper-
ties can be gauged or otherwise determined: structural changes, plastic 
deformations, changes in hardness, residual stresses and cracks. For 
instance, if the feed rates that are applied in the machining process are 
too high, the product heats up to such an extent locally that it is possible 
for the properties achieved in the tempering process to be changed or 
destroyed.

As a result, extensive product and process knowledge is required for 
the manufacture of quality products to prevent weakening in the highly 
stressed areas during production.
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THE PERFECT 
“LONG-LIFE- 
FINISH“

The critical area of a highly stressed spring in heavy-duty 
use is its surface. Slight discontinuities in the upper layer 
can form the beginnins of cracks which can, in turn, 
result in spring fracture.

To prevent spring fracture, quality springs are processed 
by means of shot peening. In this process, small steel 
grains are hurled against the spring surface at high speed. 
As a result residual compressive stress, which increases 
the fatigue strength of the steel, is generated. In order 
to develop its full effect, the compressive stress must be 
applied to a defined depth.

At SCHOMÄCKER the quality of a plant is regularly tested 
by Almen tests. In addition the residual compressive stress 
curves in the respective material are analysed in detail. To 
do so, it requires both surface measurements and measu-
rements up to a depth of 0.5 mm. At SCHOMÄCKER, the 
lattice structure is analysed by means of an X-ray diffrac-
tometer and the residual stress is determined from this. 
This principle is based on the phenomenon of diffraction 
of X-rays according to the Bragg equation. In this way, 
the residual compressive stresses can be precisely measu-
red. This test contributes towards ensuring the extremely 
high resilience and durability of a SCHOMÄCKER spring. 
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PROTECTION FOR A LONGER SERVICE LIFE

Surface treatment through shot peening    

Own peening lab       

X-ray diffractometer XSTRESS 3000    
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BETTER PAINT, 
BETTER DURABILITY

The paint finish is the last step in the production process. It protects against corrosion 
and any breakage that may occur due to the damage in the surface. It therefore also 
extends the durability of SCHOMÄCKER springs.

As a technology leader, SCHOMÄCKER cooperates with well-known premium paint 
producers. Together with the well-known German manufacturer Zuelch, it has been 
possible to develop a paint system that prevents the corrosion of springs. It is a fast 
drying 1K system that provides excellent corrosion protection and is characterized by 
high resistance to chemicals.

Corrosion resistance of the paint has been tested by the Fraunhofer Institute according 
to DBL 7391, and also by the Institute for Paint Testing (iLF) according to DIN EN ISO 
12944:1998.

To this end, extensive test methods are used, including the salt spray test. For this  
purpose, painted spring sections are provided to the institutes. Some samples are 
scored down to the substrate with a grid cut prior to exposure in the climatic chamber.
Then the parts are exposed to an intense salt spray. The effects on the paint are tested 
at different time intervals. 
 

» On this basis, SCHOMÄCKER guarantees that  

each spring will not corrode even after 500 hours 

of intensive exposure to pollutants with the 

paint intact. « 

Source: Test report iLF 
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PAINT FINISH: 
A STRONG QUALITY CRITERION

1 Development of a special spring paint system (K1 paint,  
 fast drying) in cooperation with premium paint manufac- 
 turers 
2. Environmentally-friendly, solvent-free water-based paints 
3. Extensive testing procedures by independent institutes
4. High paint quality and uniform varnish layer against  
 corrosion and possible breakage caused by flaws in the  
 coated surface.
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MADE IN
GERMANY 

THE ORIGINAL 

You can easily recognize a spring that can 
be used under heavy-duty conditions by 
the following three quality indicators: the 
stamped original(!) logo „S“ and the date 
of manufacture. 
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> The original SCHOMÄCKER spring  
is produced exclusively in Germany  
and boasts all quality characteristics  
described in this guide. 

> The original SCHOMÄCKER spring  
provides up to 50% longer service life 
compared to no-name springs.

> SCHOMÄCKER customers confirm that 
the original SCHOMÄCKER spring can 
be used 6 times longer under extreme 
heavy-duty conditions, compared with 
springs from others. 



THE 
GOLDEN FACTS

HOW TO RECOGNIZE  
QUALITY SPRINGS:

FACTOR 1
The best material: 
high-end steel      

FACTOR 2 
The best technology: 
Shaping – A unique process    

Tempering – The heart of the production   

Machining – Precise fit thanks to specialist know-how 

Shot peening – Perfect long-life finish   

Paint finish – Better paint, better durability  

FACTOR 3
The original – Made in Germany    

SCHOMÄCKER – Quality from the technology leader.



SCHOMÄCKER Federnwerk GmbH
Borgholzhausener Straße 1
49324 Melle
Deutschland
Phone  +49 5422 108-0
Fax  +49 5422 108-127
Email mining@schomaecker.de schomaecker.de
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SCHOMÄCKER is a highly esteemed manufacturer of springs for commercial vehicles 
around the world. As a high-performance development partner in the original equip-
ment sector, SCHOMÄCKER plans and designs both products for all aspects of vehicle 
springs and the corresponding production facilities. In the aftermarket, the company 
covers the product portfolios of almost all commercial vehicle manufacturers.

At the headquarters in Melle/Lower Saxony, over 3,000 spring models are produced 
on an area of 40,500 square meters. With a capacity of up to 20,000 tonnes per year, 
SCHOMÄCKER turns high-grade steel into quality springs that are exported to over  
50 countries worldwide.

SCHOMÄCKER's numerous patents, high-end production processes and an above- 
average quality standards, position the company as a technology leader and trendsetter 
for the industry. SCHOMÄCKER products are particularly reliable, resistant and therefore 
suitable for use in heavy-duty applications.


