
FLT Polska 
FLT Polska design, analyse and optimise bearings quickly using 
RomaxDESIGNER

“Before we started using 
RomaxDESIGNER, many calculations 
(including bearing life and how it varies 
with preload) were done manually 
or were completely impossible. 
RomaxDESIGNER enables us to save 
significant time in bearing analysis and 
design, and to achieve a higher quality 
product: with Romax software, we can 
design better bearings more quickly, and 
provide high quality customer service.” 
Marek Załubski ,
Technical Advisor at FLT Polska

Since the 1950s, FLT Group have provided many 
industries with specific solutions: for automotive, 
bearings for passenger car wheels, driving shaft 
supports, differential gearboxes, axle shaft supports, 
and main wheels of tractors and trailers; for 
agricultural, self-aligning and Y-bearings, tapered roller 
bearings and deep groove ball bearings (wheel hubs 
and planetary gearbox bearings); for electric motors, 
ball bearings with low noise; for rail, spherical roller 
bearings for locomotive axles. 

Alongside tools such as SolidWorks and AutoCAD LT (for 
preparing 3D bearing models and 2D bearing drawings), 
FLT Polska’s engineering team have used Romax 
software since 2008. Marek Załubski, Technical Advisor 
at FLT Polska comments: “We use RomaxDESIGNER 
for complex analysis of FLT bearings in a particular 
application and working condition, to provide our clients 
with bearings of the highest quality possible.”

Case study



Manufacturing Intelligence hexagonmi.com | romaxtech.com2

Saving time and improving quality 

Integral to accurate prediction of system behaviour, 
bearing technology has always been at the core of 
RomaxDESIGNER, and Romax continue to invest in 
developing new bearing simulation technology. New 
solutions have included flexible bearing ring analysis, 
and, most recently, enhanced roller contact and rib 
loading analysis.

Załubski says, “The main challenge we face is providing 
the customer with bearings that meet the required life, 
and have an internal design appropriate for a particular 
application and working condition. A particular issue 
is the design and development of detailed rollers and 
raceway profiles, and understanding the influence that 
modifications have on the bearing life. Before we started 
using RomaxDESIGNER, many calculations (including 
bearing life and how it varies with preload) were done 
manually or were completely impossible. RomaxDESIGNER 
enables us to save significant time in bearing analysis 
and design, and to achieve a higher quality product: with 
Romax software, we can design better bearings more 
quickly, and provide high quality customer service.” 

FLT Polska use RomaxDESIGNER‘s advanced bearing 
analysis, housing influence, flexible bearing and efficiency 
analysis. Zalubski comments: “Romax software allows us 
to improve the quality of our bearing analysis, especially 
by calculating bearing life, operating radial clearance 
considering shaft and housing fits, rolling element load 
distribution, stress distribution along the roller, ball bearing 
truncation, rotating torque, power loss, and load ratings.”

A typical FLT project

Typically, a project starts when a customer requests 
a bearing of a certain type, capacity or dimensions. 
Additional design elements may be specified, such as load 

ratings, lubrication and information about the operating 
conditions. Whole system design may also be considered 
for bearing sizing, through housing and shaft models 
from CAD or Romax software. Most customers request 
calculations including life against preload diagrams, load 
distribution and maximum contact stress. 

FLT prepare a Romax model, optimise the bearing 
to specified targets (adjusting in RomaxDESIGNER if 
required), and then quote the customer for that bearing. 
Zalubski adds: “Romax allows us to very quickly and easily 
replace a bearing with another type, for rapid comparison 
and development. Not only does RomaxDESIGNER allow us 
to use the latest bearing life calculation methods, but we 
can also consider the effect of the housing and different 
types of lubricant.”

Project: Bearing life calculations for 
agricultural wheel hubs
FLT have completed a number of agricultural wheel hub 
projects. One example was to specify a bearing which 
met a required life and to evaluate the optimum preload. 

Client

FLT Group produce and sell rolling bearings for various 
applications. At the forefront of the industry, they 
continuously develop their existing bearing products 
whilst also investigating new solutions. With turnover in 
excess of €75m, FLT Group have companies registered 
in Poland, Germany, Italy, France, the UK and China. 

Challenge

To provide customers with bearings that meet 
required life and other performance targets, and 
which have an internal design optimized for the 
particular application. 

Solution

RomaxDESIGNER simulation, the industry-standard 
for bearing companies and vehicle manufacturers, for 
detailed bearing design, analysis and optimization. 
Accurate calculation of bearing fatigue life and the 
effect of modifications to the internal geometry on 
bearing performance, using a whole-system perspective 
that considers all components, including FE housings. 

Benefits

Saving time in calculations and design investigation; 
improving end product quality; increasing customer 
confidence and satisfaction; reducing risk of large costs 
associated with bearing failures and warranty claims.

Fig 1: Predicted life against preload for two FLT bearings



The customer provided application drawings as well as 
the required bearing type, expected bearing life, duty 
cycle and lubrication data. FLT used RomaxDESIGNER to 
provide the customer with a bearing which would meet 
their demands, and to recommend the optimum preload 
(see Figure 1). 

Zalubski concludes: “For us, what’s most important is that 
we can support our customers with correct bearing life 
calculations in order to prevent future bearing failures and 
claims. Our investment in the software is well worth the 
huge costs at risk with such issues. RomaxDESIGNER gives 
us the confidence to design bearings which we know will 
perform to our high standards of quality. We envisage we 
will use it for many years to come.”

Project: Flexible bearing analysis and 
subsequent roller profile redesign 
FLT use RomaxDESIGNER‘s flexible bearing functionality 
when a customer has supplied detailed housing 
information, and to create taper roller bearing axial 
displacement against axial force diagrams (to estimate 
the necessary axial displacement to achieve the optimum 
preload force). 

A global automotive and aerospace engineering customer 
provided FLT with a Romax and housing FE model and 
asked for a bearing to be specified, along with the 
optimum bearing pre-load, the bearing preload against 
force, the bearing preload against temperature, the 
bearing contact stress and stress distribution, the drag 

torque, and the torque to turn. At this point, FLT Polska 
did not have access to the flexible bearing, efficiency, 
or FE solve capabilities in RomaxDESIGNER, and 
therefore they sought the help of Romax consultancy 
services, as Zalubski comments, “Our experience of 
working with Romax people is always very positive. Their 
powerful software is backed up by extremely helpful and 
professional technical support.”

Romax’s calculations to the selected ISO standard 
showed that one bearing failed the required life. The 
bearing design thus needed to be improved with 
recommendations provided by Romax experts. The 
roller profile of the FLT bearing was changed, and the 
calculation was repeated. The bearing subsequently 
passed the life tests, and the customer ordered the 
bearing. Zalubski comments: “The flexible bearing 
module makes FLT’s bearing analysis more complex and 
more advanced. We find it gives excellent correlation with 
test rig results” (see Figure 2, 3, 4).

• Fast iterative bearing design for quick and easy 
modifications and improvements

• Accurate and detailed simulation analysis and 
reporting, to save time and improve product 
quality 

• Confident provision of customer support for 
increased satisfaction

Since the time of writing this case study, the Romax product offering has evolved. The features and benefits described here most clearly map onto 
our new product Romax Spin.

Fig 3: Model after meshing 
(flexible rings)

Fig 2: Model before meshing  
(rigid rings)

Fig 4: Bearing displacement against axial load - correlation between 
Romax model with flexible rings, Romax model with rigid rings, and rig test
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Hexagon is a global leader in sensor, software and autonomous solutions. 
We are putting data to work to boost efficiency, productivity, 
and quality across industrial, manufacturing, infrastructure, safety, 
and mobility applications.

Our technologies are shaping urban and production ecosystems 
to become increasingly connected and autonomous – ensuring a scalable, 
sustainable future.

Romax, part of Hexagon’s Manufacturing Intelligence division, provides 
world-leading solutions for the design, analysis, testing and manufacture 
of gearboxes, drivetrains and bearings. Learn more at romaxtech.com. 
Hexagon’s Manufacturing Intelligence division provides solutions that utilise 
data from design and engineering, production and metrology to make 
manufacturing smarter.

Learn more about Hexagon (Nasdaq Stockholm: HEXA B) at hexagon.com 
and follow us @HexagonAB.
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