%39% H3W BE ¥ 2 2 R Vol 39 No3
2019 4£5 H Tribology May, 2019

DOI: 10.16078/;.tribology.2018193

2 R IVSRE R HE ARSI o A

ZuoR, 0N 0R, R UL, L
(R K3 2 26 el e 3 PR 5 L K0 =%, g K9 410082)

T F: S VA R HE R B A i T R BRSSO A, S B AR SR TR R R I
MR, 368 I B0 7 B0 53 W 49 B0 AR S S 5 ORI RS, X DR S U AT T s . B AR SRR B
FAETE R B R A B A 28 5 K, FLBT 1= AR B IR, 55 Rk Ry, I e i X0 A 7 T R ) A i A T 9
05 AL TOTSE RN ) 280305V 4 Wl 1 4 Bt S AR el R 28 A7 (0 38 DR T T s 1 9 1 5 40 RN A E SR AT ARG R
U PR AR, AR B 6 PN EV SR E IS K, e R R S TP,

SRR AU HE iR AR5 IR Reynolds 5 BE BT TR, R IE MY, PV FR

& 4525 TH133.35 RRFRREED: A XEHRE: 1004-0595(2019)03-0295-09

A Thermohydrodynamic Analysis of Laminated
Gas Foil Thrust Bearing

LI Yinghong, HU Xiaoqiang, ZHANG Kai , FENG Kai

(State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body, Hunan University,
Hunan Changsha 410082, China)
Abstract: Laminated gas foil thrust bearing has the advantages of simple manufacturing process and strong heat
dissipation capability and a thermohydrodynamic model is proposed for this gas foil thrust bearing in this study. The
temperature of the film and each component were obtained through numerical simulation analysis, and the key
parameters were analyzed. The research shows that the higher the velocity of the film at the larger radius, the more
obvious the energy dissipation and the higher the temperature. The high temperature region of the film was distributed
near the circumferential end and the top foil. The temperature of the film, top foil and thrust plate increased with a rise in
the speed of the thrust disk and the bearing load. The temperature of the bearing first droped rapidly and then tended to

be stable with the increase of the cooling airflow inside the foil, and the cooling effect of the airflow was obvious.
Key words: gas foil thrust bearing; non-isothermal reynolds equation; energy equation; thermohy-drodynamic analysis;
thermal management
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Fig. 2 Heat transfer paths near the top foil
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Fig. 3 Detailed heat transfer model near the top foil
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Table 1 Summary of thermal resistance formulas

Parameter Formula Description

Ry tylkrA Thermal resistance of top foil

R, t/k A Thermal resistance of bump foil 1

R, tlk,A Thermal resistance of bump foil 2

Ry t3/k3A Thermal resistance of bump foil 3

Ry ty/kpA Thermal resistance of bearing housing
Re¢ 1/he¢A Thermal resistance of free convection
R 1/heA Thermal resistance of cooling flow
Rq A Thermal resistance of air gap between top

foil and housing without cooling flow
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K4 HEEHRRER

*2 SHERENHATESH

Table 2 Main parameters of the gas foil thrust bearing

Parameters Specification ~ Unit
Pad number 10

Inner diameter of bearing, R; 254 mm

Outer diameter of bearing, R, 50.8 mm

Top foil thickness, I 0.15 mm

Bump foil 1 thickness, f; 0.2 mm

Bump foil 2 thickness, £, 0.35 mm

Bump foil 3 thickness, 3 0.4 mm

Young’s modulus of foil structure 214 000 N/mm’

Thermal conduction coefficient of foil 16.9 W/(m'K)
Thermal conduction coefficient of housing 16.2 W/(m'K)
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