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ABSTRACT: In the process of performance enhancement for a
specific type of micro gas turbine, serious issues such as the
deterioration of rotor dynamic characteristics and excessive
overall vibration have emerged. There is an urgent need to
develop a novel vibration control structure that can match the
high-speed rotor system within confined spaces. This paper
presents a performance enhancement solution for a rotor
system of a specific micro gas turbine model. By modifying the
structure and arrangement of the conventional integral squeeze
film damper elastomer, the new elastomeric components are
arranged circumferentially to meet the spatial constraints in the
radial direction of the support points. This configuration
enables the adjustment of the stiffness and damping of the
support points for high-speed rotor systems within confined
spaces. To validate the vibration control effectiveness of the
newly designed circumferential integral squeeze film damper,
this paper conducts a test with support points incorporating the
circumferential integral squeeze film damper. The experimental
results demonstrate that the maximum amplitude of the rotor is
reduced by 65.6% with the implementation of the damper
compared to the original support. The circumferential integral
squeeze film damper effectively controls the vibration levels of
the entire system under spatial constraints.

KEY WORDS: confined spaces; micro gas turbine; high speed
rotor system; stiffness damping adjustment; integral squeeze
film damper
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Table 2 Material property setting
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Table 3 CFD analysis parameters of CISFD
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Table 6 Summary table of
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Fig. 13 CISFD waveform diagram and whirl orbit diagram
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Table 9 Comparison of rotor vibration under
different support conditions

TH%  JEEESRIRSN (mmis)  CISFD SZ7RIREh/(mm/fs)  F&IE/%

86 8.3 6.2 25.3
94 131 45 65.6
100 112 42 62.5

MR EE BB, 24 CISFD Ja i KRR AL T
65.6%, FEALIRBN KB E B, W RH JE 115
REAT B0 . R0 A FE &4l Tl T PH B 28 #1E %
TAE, RKARGEBZEN, it 3, M
JEAEPERE P SERRE, OE T CISFD fm]FE .

4 ZEip

Gt Stof 5 s R AR RSB WL P RE SR T I R
H BN LIRS AR ), AR SR H S T A4 T
48 )47 B CISFD 2544, B HL ISFD 7552 R

2 (B S R BR P, SEEL T A B SR s 1
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AN RE S AT S .
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