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If you have already dealt with the point and linear contact of rolling bearings, you will recognise a few
things. As with rolling bearings, the rolling elements of linear guide systems have either a ball or roller
shape. The contact with a raceway (rolling contact) is different for balls and rollers due to their round or
elongated shape. With rolling contact, as with rolling bearings, a distinction is made in linear motion
between point, surface and line contact.

Point contact

Point contact is characterised by a small contact surface between balls as rolling elements and a flat or
strongly convexly curved surface, whereby this contact surface has a circular structure. It therefore occurs
in linear guide systems which have no profiling. This applies, for example, to ball bushings or ball sleeves,
where the balls roll on a large shaft diameter. The advantages of point contact are minimized friction and
a comparatively low lubricant requirement. However, the logical consequence of the small rolling contact
is a high surface pressure compared to surface and line contact with the same load. For this reason,
applications with point contact can only accommodate relatively small loads with comparatively low
rigidity. Point contact is the conventional type of rolling contact for balls as rolling elements.

Surface contact

In abstract terms, surface contact is a modified, large point contact and represents an alternative to this.
With the aim of increasing the contact surface, the raceways of certain linear guide systems, for example
linear guides, are manufactured with a specific radius. The ratio of the ball diameter to the radius of the
raceway is called osculation. In other words, raceways with a defined osculation are used instead of flat
raceways so that the ball makes flat contact with the raceway. The osculation usually used results in a
contact surface that is 13 times larger compared to point contact, which means that 13 times more load
can be applied to each ball. In addition to the higher load capacity, further advantages compared to point
contact are the higher rigidity of the balls and the reduction in surface pressure. Last but not least, the
improved force distribution with surface contact ensures a longer service life for the rolling elements and
the linear guide system itself.
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The surface contact as a modified point contact: With the same permissible surface pressure, the surface contact
has a significantly higher possible load F1 compared to the point contact.

Line contact

The name says it all: unlike point and surface contact, the contact surface of line contact is linear. Line
contact occurs in all linear guide systems with cylindrical rolling elements, for example in roller guides,
recirculating roller bearing units and flat cage guide systems. Line contact is characterised by its ability to
absorb higher loads than point and surface contact. It is also characterised by greater rigidity, in this case
you can imagine the rolling element as a stiff spring: The roller guides have a significantly higher rigidity
than the ball guides. At the same time, the load is distributed over a larger area with line contact, which is
why the surface pressure is lower than with point or surface contact for the same load.
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With balls as rolling elements, there are two types of rolling contact: point contact and surface contact, whereas
rollers always have line contact.

Roller profiles

The profile of the rollers can be described as cylindrical. Although the rollers are crowned to a very small
extent, the radius is so large that this is hardly significant. Because roller guides - unlike roller bearings -
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do not have a fixed cage that prevents the rollers from tilting, this crowned shape is used here to minimise
the effect of edge pressure.

In addition to rigidity, higher load ratings are the decisive reason for choosing a linear guide system with
cylindrical rolling elements. The disadvantage of these rolling elements compared to balls is a lower
permissible travel speed and significantly lower permissible mounting tolerances of the linear guide
systems.

You may also be interested in

Basics of linear motion

Are you new to the field of linear motion and want to get an overview of what is meant by “linear motion“ and
what characterises linear systems? Then this article is perfect for you. What is a linear system? A linear system is
a machine component that performs a translational movement. To ensure safe use and prevent the ingress of
Read more »

Tuypes of linear axis

Alongside linear guides, screw drives and ball bushings linear axis are an important product in the field of linear

motion. Although the first linear axis came onto the market in the early 1990s, they only became established as a
standard component for industrial applications at the beginning of the current century. It should be emphasized

that there is no uniform

Read more »

Tuypes of screw drives

You may have heard of ball screws before. These are certainly the best known of the screw drives, but they are
not the only ones, as trapezoidal screw drives are a second type. This article will focus on the former, but you will
still find everything you need to know about both types here. Design, mode of operation and areas

Read more »

Types of linear quides

Linear guides are presented below as one type of linear system. Linear guides are among the most important
guide systems on the market, mainly because they can be used universally. Types of linear guides A distinction is
mainly made between two types of linear guides: Shaft guides and rail guides. Both can be subdivided into
different types. Types of shaft

Read more »

Materials

This article is the right address for you if you want to find out more about the materials used in linear systems.
First of all, all components that need to be robust are made of steel, including the rolling elements, the guide rails
and the carriages. General information on the materials In addition to steel, various other materials are used
Read more »
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Linear motion has been around for a very long time - its history even stretches back to ancient times! In ancient
Egypt, it was necessary to transport heavy loads from one place to another to build palaces and pyramids.

Creative ideas were already being put into practice back then, as it was of course not possible to simply pull the
Read more »
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