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Overview
Guide rails are used for sliding 
guides in hydrostatic and hydro-
dynamic motion control units 
in general machine construction 
and machine tool construction. A 
second, and probably more com-
mon, use of guide rails is their 
employment in combination with 
rolling bodies, where the rolling 
bodies serve as rollers (bearings) 
and as linear roller bearings. The 
guide rails are custom-designed to 

suit operational requirements for 
the particular application.

In the past, guide tracks often 
were integrated directly into the 
gray-cast-iron machine base. The 
cast machine stands, or the sup-
ports, were prepared such that the 
guide tracks were processed by 
subsequent milling and bevelling, 
and were induction-hardened. 
A technical designer can design 
guide rails freely only when sepa-
rately screwed on or glued on 
guide tracks with a hardness up 
to 62 HRc are used. Depending 
on the application, the designer 
can combine various options with 
respect to geometry, materials, 
assembly method (through-bolts, 
screw threads or adhesive), ther-
mal treatment and surface finish, 
to achieve technical or commer-
cial purposes.

Practically combining charac-
teristics specified by the customer 
results in a guide rail design per-
fectly fitting the need.

Geometry, Assembly
Guide rails can be variably adjust-
ed in terms of width, thickness 
and length. In practice, guide rails 
have caught on as flat guides and 
inverted-V slideways. In determin-
ing the precision needed, achiev-
able tolerances for the prepared 
base bodies on which the guide 
rails are placed have to be taken 
into consideration.

Precision slideways are cut to 
size in the event of insufficient 
base-body precision in the assem-
bled state. For long slideways 

Präzi-Flachstahl AG supplies 
hardened guide rails on an 

individualized basis. The supplier 
of semifinished tool steel prod-
ucts designs these motion system 
components in exact accordance 
with the customer’s requests and 
to the highest level of quality. Its 
quality assurance manager Heiko 
Schulte offers the following sum-
mary explanation of guide rail 
technology and of Präzi-Flach-
stahl’s custom capabilities.

Hardened-Steel Guide Rails for 
Smooth Machine Motion
A supplier of precision-ground flat-stock tool steel provides custom manufacturing 
of guide rails for production equipment.
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and are used in the manufac-
ture of press tools designed 
for applications involving 
press forces exceeding 70 
tonnes. Here, the tools and 
pallets are moved into place 
by means of rotary tables 
and swivelling tables. Such a 
system displays its advantag-
es every time machine parts 
have to be moved from one 
position to another and are 
removed from the guide.

Practical Uses
Präzi-Flachstahl makes guide 
rails for numerous applica-
tions in the field of pro-
duction technology. Among 
these are plastic-moulding 
machines for large parts 
that require a high closing 
force; machine tools with 
long travels; machine tools 

designed for heavy chip remov-
al; and grinding machines. The 
company’s guide rails are used in 
heavy engineering; in automa-
tion, as a robot rail for long trav-
elling distances; in the automo-
tive industry, for feeding machine 
tools operating in production 
lines 3 to 100 m long and with 
short cycle times; and in over-
hauling and repairing machines 
and machine tools.

Conclusion
Guide rails can be used just as the 
user and the application require. 
Steadily improving technical pos-
sibilities for geometry, materi-
als and capacity offer machine 
builders and production engineers 
generous options for constructing 
guide rails ideal for their needs. 
Präzi-Flachstahl advises them to 
include the guide rail manufactur-
er in their planning so as to arrive 
at the best possible solution.

exceeding 3,000 mm and 
assembled from multiple 
parts, a very tight tolerance 
in the absolute dimension 
may not be necessary. It is 
more important that the 
lengths of the slideway parts 
are cut uniformly, as a set, 
with the highest precision. 
Upon customer request, the 
guide joints can be executed 
as right angles or on a slant.

To mount the guide rails, 
the guides can be bolted 
together in stepped bores; 
the bores are sealed with a 
plug or glue after the bolts 
are in place. Guide rails can 
also be bolted from below 
with threads. Guide rails that 
are not very thick are often 
glued on to make a perfectly 
stable assembly.

Material Treatment
As a rule, guide rails used as roller 
conveyors are designed to accom-
modate high surface pressure and 
are fully hardened. Tool steels such 
as those with material numbers 
1.2842, 1.2363, 1.2436 or 1.2379 
are appropriate in these cases. 
When surface pressure is low and 
the bending load is higher, steels 
suitable for induction harden-
ing, including 1.1213, 1.1730 and 
1.7225, or case-hardening steels 
(e.g., 1.7131, 1.7147 and 1.2162) 
are employed for guide rail con-
struction. Slideways are nitrided, 
induction-hardened or case-hard-
ened because of the low surface 
pressure. In these processes, it is 
possible to partially harden the 
component, treating only selected 
functional surfaces.

Customers may ask for so-
called prehardened steel, such as 
Toolox 33/44, to be used for guide 
rails. This material is suitable, too.

For years, Präzi-Flachstahl AG 
has acquired know-how regard-
ing the design of special induc-
tors for the induction-hardening 

machine, and now can fulfill a 
wide variety of customer requests.

By means of high-precision 
CNC-controlled machine tools, 
the company cuts guide rails with 
surface roughness values as fine as 
<1 µm Ra, the value varying with 
precision and surface-roughness 
requirements of the application.

Application Benefits
A guide rail offers advantages vis-
à-vis linear guiding when high 
support or tool weights are a fac-
tor. Guide rails are also a common 
design element in large machine 
tools, in applications calling for 
heavy chip removal with inter-
rupted sections, and in press tools.

Large-scale guide rails minimize 
vibrations and are important for 
realizing long service lifetimes for 
cutting tools and good surface 
qualities for machined workpieces. 
Guide rails are usually manufac-
tured in part lengths of 2,000 to 
4,000 mm, with the sections being 
easily assembled into long units.

Guide rails often are incorpo-
rated into pallet-changing stations 


