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Fig. 6 A look at the results

4 Calculation details

After the model has been completely

described, the consulting engineer can

perform calculations. Now the full capabil-

ities of BEARINX® can really be put to the

test. The model displayed on the screen

is accompanied by a detailed system of

equations for performing calculations.

The rolling bearings are incorporated into

the overall structure as intensely statically

indeterminate non-linear subsystems.

Other quantities that must be taken into

consideration during the calculation include:

- operating clearance or preload

- load-dependent pressure angle
displacements for ball bearings

- the profiles of rollers and roller races for
cylindrical and needle roller bearings

- the effect of undercutting in contact
mating

- tilting and edge stresses

- mounting conditions and production
tolerances for bearing seats and mount-
ing defects

- lubrication conditions and contamination

- elasticity values for shafts and tables

- housing and ambient elasticity values
(machine bed)

These calculations are performed by

powerful computers available at all calcula-

tion support stations in the INA engineering

service. Access to a central network is not

required. This independence makes the

calculation service fast and flexible. Calcu-

lations take only a few minutes, even for

complex models.

Fig. 7

The consulting engineer reviews the results
of the calculation which appears on the
screen. Many options are available. Tables
and graphics can be displayed for the
following topics:

Gears:

- load parameters for all types of
operations

- the tooth, belt, and chain forces of the
gear steps

- centrifugal force through planetary
wheels

Shafts:
- deformation and sectional dimensions

- axial, bending, and torsional stresses
as well as eqgivalent stress

- stress increases due to notches
- critical speeds for spindles having
rolling bearing supports

Bearings:
- internal load distribution

- rating life according to standardized
procedures and latest rating life theory

Contact mating:

- contact pressure, stresses, and actual
and required hardness curves
- pressure ellipses and their examination
(taking rib geometries into account)
The consulting engineer starts with the
total service life of the rolling bearing. The
computed prediction is then compared
with customer requirements. If the
discrepancies are unacceptable, he/she

Documenting the results

takes a look at the details by following up
on the power flow from the gear teeth
through the shaft. The load distribution
for all rolling elements of the bearing
support, right down to the individual
contacts (Fig. 6) can then be analyzed.
One or more critical bearings positions
are quickly identified. He/she then turns
to an extraordinary BEARINX® feature:
parametric analysis. This analysis makes
it possible to change key influencing
variables automatically, such as bearing
clearance and the position of the load
application in a specified value range.
The results help the consulting engineer
understand how all of these parameters
interact. Recommendations for optimizing
the design can then be made. This is the
last step in the calculation process. The
engineer summarizes all the results

(Fig. 7) and meets with the customer.

4 INA
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5 Creativity based on
experience

At a joint meeting, the development team
presents what it has learned from the
rolling bearing analysis (Fig. 8). Real tech-
nology comes to life from the results of
these theoretical calculations. The INA
consulting service has made a contribution
that is competent, in the right place at the
right time, and the results can be duplicated
for safety concerns.
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Fig. 8

6 Future Prospects

New programs such as BEARINX® can
provide effective support for rolling bearing
design during machine construction. Yet
this development goes even beyond that.
Models are being refined, and the design
phase and consultation with the customer
are becoming increasingly intertwined

in the overall process. Future methods
employed by the rolling bearing manufac-
turer in this regard must remain the subject
of a future article.

On-site calculation service
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