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Application of Squeeze Film Damper in ATR Engine

HOU Lizhen, WANG Jun, HUANG Jinping, ZHU Donghua, QIN Jie, HUANG Hong
(Science and Technology on Liquid Rocket Engine Laboratory, Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract: In order to reduce the vibration response of the air turbo rocket (ATR) engine, a finite element

model is established for the rotor structure characteristics of the engine. The squeeze film damper is designed.

And the dynamic characteristics are analyzed and tested. The results show that the main strain energy of first-

order mode of the ATR rotor is concentrated in the first bearing, and the main strain energy of second-order

mode is concentrated in the second bearing. After the squeeze film damper is designed at the first bearing, the

rotor can obviously reduce the first-order response, but the damping degree of the second-order response is

limited. The application of the squeeze film damper on the ATR rotor has a significant effect on reducing the

vibration response of the rotor, and make the rotor of ATR engines increase steadily to the working speed.
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Fig.3 Finite element model of ATR rotor
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Table 2 Parameters of disk

P Jo i/ WG i/ HR R
kg (kgem*) H/(kgem?®)
13 KA ML 26.713 0.363 0 0.284 0
30imEe 12.197 0.102 582 0.057 0
x3 ZESH

Table 3 Parameters of support

SRR WIEE/(Nem ") BHJE/(Nesem ')
18 4.43X 107 100
25 3.11X 107 100

x4 WEREREBREITSH(1S)

Table 4 Parameters of squeeze film damper (1#)
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R (N Tm®) R/mm L/mm C/mm
1 0.016 5 41 35.2 0.2
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Fig.4 Campbell diagram of ATR rotor
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Fig.5 The first-order mode of ATR rotor
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Fig.6 The second-order mode of ATR rotor
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Fig.7 Strain energy diagram of ATR rotor
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Table 5 Parameters of squeeze film damper (1# and 2#)

& WA/ AR G b R R B
™ (pNTsTem®)  R/mm L/mm C/mm
1 0.016 5 41 35.2 0.2
2 0.016 5 41 35.2 0.2
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Fig.12 Response of 5 g*cm unbalance on turbo of ATR ro-
tor with double-SFD
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