526 % 5 4 M=z =ik Vol. 26 No. 4
2011 4E 4 H Journal of Aerospace Power Apr. 2011

X EHS:1000-8055(2011)04-0947-07

AJ 22 3K i R i = 1 A2 e 1 v T 2 X I

KEW, REN, EFX, =AW
(1. P Tl R PLERe, PE4%E 710072;
2. HEMURBHE R A A VARSI, PEE 7101005
3. VU RS KA ML TR B
ARV S FRR R G B W E LR E, P4 710049)

i F DT H WA Ak ORI 5 0 U O DG TP T VR A i Y R A i T 42 e
IR F T S 100 2 e 300 YR PR P i T R T PR 4% 07 45 4 S R B S B A B o T A T ke 9 S B Y B2
Wil 236 45 SR 3R L 8 e DA s g I s S 0 TR 204 2 S R i TR 1) 3 PR A e i T S A VR BE
W R ELAA BN BEE Ty R P B 8 2 R R 4 ) e I a2 S BT K i T R S ST Mok R T R A
B M R BT T o TR R S P R TR S L SR — 25 T R 8l 2 i T % 3 M e A S MR PR B B I F 4 il
AFEREN TRSHMNE.

X 8 . wRmEmE, WM RIERE R R KRN u i EEE

FESZ%ES: THIL7 XHkRERG: A

Experimental study for-water-lubricated, high-speed
controllable spiral-groove face seals

ZHANG Guo-yuan', ZHAO Wei-gang”,
YAN Xiu-tian', YUAN Xiao-yang®
(1.\ School ef Mechanical Engineering,
Northwestern Polytechnical University, Xi’an 710072, China;
2. Xi’an Aerospace Propulsion Institute,
China Aerespace Science and Technology Corporation, Xi’an 710100, China;
3. Key Laboratory of Education Ministry for Modern Design and Rotor-Bearing System,
School of Mechanical Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: Electromagnetic loadable device and testing device for face friction torque
were developed, and applied into experimental study of controllable, full water-film lubri-
cated spiral-groove mechanical face seals. Controllable parameters of face seal, such as face
temperature, friction torque, and face pressure, were measured, and the influence of axial
balancing controlled load on the controllable parameters was studied. Experimental results
show that the face pressure increases with increasing rotation speed, and the face tempera-
ture is higher with higher speed. The full water-film lubricated face seal has less friction

force. The performance parameters of electromagnetic loadable device and testing device for
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face friction torque were tested in the experiment process, and the target for testing and ver-

ifying the controllability of spiral-groove face seals was implemented. The study has the im-

portant engineering value for developing real-time monitoring and active control of the spiral-

groove face seal.

Key words: mechanical face seal; controllability; spiral-groove seal; water lubricated;

firction force
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Fig. 1 Schematic diagram of the test system
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Fig. 2 Structural diagram of the experimental seal

with the grooved rotor
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Fig. 3 Calibration units for the electromagnetic

loading and friction torque
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Fig. 4 Calibration curve of the electromagnetic
loading device
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Fig. 5 Photo of the electromagnetic loading device

together with relevant accessories
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the experiment (unit: mm)
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Fig. 7 Face temperature vs rotating speed
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Fig. 8 Pressure at a particular point of the seal

dam vs rotating speed
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