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Multi-field Coupling Dynamic Characteristics and Data Fitting
Based on Kriging Model
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Abstract Aero-engine is increasingly to face the trend of higher load efficiency and reliability
so that multi-field coupling problems are taken more and more attention. This research took the
semal system of an aero-engine compressor as the research object 3D flow field in the single
sector and structural models were established by the method of cyclic symmetric. Considering the
influence of former stator wakes compressor flow field was simulated. Based on the Kriging
model load transfer of aerodynamic pressure and temperature achieved from flow field to blade
structure. Then the coupling effects of aerodynamic pressure temperature and centrifugal stress on
compressor fatigue life were discussed. The results show that the load transfer with the Kriging
model can meet the requirement of multi-field coupling dynamic calculation. In the low pressure
compressor centrifugal force plays a major role on deformation and stress of semal system and
bending stress induced by aerodynamic pressure and temperature can counteract part of bending
stress induced by centrifugal force. However temperature load makes the maximal deformation of
blade-disc system increase.

Key words compressor rotor cyclic symmetric method Kriging model multi-field coupling
dynamic characteristics
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Fig. 3 Transfer process of aerodynamic pressure
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Fig. 4 Aerodynamic pressure on blade suction surface
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Fig. 5 Temperature load on blade suction surface
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Fig. 7 Temperature load on blade pressure surface
nodes
a — b —
3.2
8 9
(@) ()
00.06 0.19 032 045 057 0006 019 032 045 057
8
Fig. 8 Displacement distribution of blade-disc
system on multi-field coupling
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Fig. 9 Stress distribution of blade-disc system
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Table 2

2

S von Misses
2

a-vmax

pmax

von Mises

Maximum deformation von Mises stress and principal stress of blade-disc system on various loads

S _./mm

max

O max/ MPa

vmax

O/ MPa

pmax

0. 628
0.568
0.573

646
642
623

715
710
689
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