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Abstract: To explain the separation phenomena and meet the requirement of the leakage
of the non-contact hydrostatic mechanical seal, an active controllable method for mechanical
seals based on the change of the closing force was proposed. The principle of the method was
developed, including: control strategy, control components and control flow. Taking the
shaft mechanical seals in the high-speed turbopump as the object, the design for the control-
lable seal was carried out, and the influence of the controllability and the control elements on
the performance of the seals were obtained by the theoretical and experimental methods. The
existing separation speed theory was developed, and with the experiment results, the mecha-
nism of the separation speed for the controllable seal was validated. The results show that
the strategy of regulating the closing force could satisfy the leakage of the seal; and the range

of the control sensitivity coefficient is [1, 3. 19]. The developed separation speed theory can
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reasonably explain the transformation process from the contact state to non-contact state be-

tween the mechanical seal faces in the takeoff stage. The results are helpful to design, moni-

tor and control the special mechanical seal under special working conditions.
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Fig. 1

Control schematic of the controllable mechanical $eal
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Fig. 2 Dynamic monitoring flow of the controllable mechanical seal
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Table 1 Main parameters of the seal ring
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I HNE R, /mm 45.5

HHME R /mm 55.5

iR 30

R hy/pm 3

B m/kg 0.5

IS B J/10 ! (kg « m*) 6. 25
P B WIE S/ (N/mm) 24. 32
HEHAMWIE b/ (N = m)/rad) 266. 70
FEAME S F,/N 226.176
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Fig. 3 Photo 'of seal test system
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