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ABSTRACT

The methodology to calculate loads on the bearings of the gas-turbine engine is presented for design
of high-speed bearing. Firstly, the loads on the bearings are formulated according to the force and
moment equilibrium with gyroscopic moment in three-dimensional space. Afterward, operating loading
conditions of the engine are presented by applying the Joint Service Specification Guide, and
magnitudes of transient and steady bearing loads are estimated based on the operating conditions. The
calculated loading conditions of the bearings will be used for the essential design boundaries for the

detail structural design and rig test.
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Fig. 2 Positions of bearings and CG points on the
rotor shafts.

Table 1. Specifications of rotors of the gas—turbine.

Parameter | Unit Fan LP HP

m kg 342 | 344 | 656
Ixx kgm® | 0.854 | 0546 | 1.39
Iyy kgm® | 0731 | 2038 |16.783
Izz kgm® | 0731 | 2038 |16.783
Xco/ Xiotal | - 0341 | 1.015 | 0.489

*Xca/ Xotar: Rational CG position between two bearings
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Table 2. Various loads on the bearings.

Bearings | Axis Factor
x -
#1 BRG y -
z Fan weight
X Fan/LP axial air load
#2 BRG y -
z Fan + LP weight
X HP axial air load
#3 BRG y -
z HP weight
X -
#4 BRG y -
z HP weight
X -
#5 BRG y -
z LP weight
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Table 3. Equations of loads on the Bearings.
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