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Experimental study on start—up friction characteristics of diffused self—
pumping hydrodynamic mechanical seal
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Abstract: Friction performance during the start—up stage of mechanical seals has a significant influence on their
sealing performance and service life during stable operation. To investigate the start—up friction characteristics of a
diffused self-pumping hydrodynamic mechanical seal (DSPHMS), a self—designed mechanical seal performance test
device was used to measure the transient friction torque of the DSPHMS under different start—up conditions in real
time. The results were compared with those of a conventional self-pumping hydrodynamic mechanical seal
(SPHMS) and a contacting mechanical seal (C—MS). The friction state transition characteristics during the start—up
stage were analyzed based on the friction torque variation curves. The results show that the friction torque curves of
all seals exhibit a consistent trend during start—up: the friction torque rapidly rises from a low value to a peak, then
quickly drops to a trough and stabilizes. Compared with SPHMS and C-MS, the DSPHMS presents a lower friction
torque during start—up. At a speed change rate of 12 s/kr, the minimum lift—off speed of the DSPHMS is 1123 r/min.
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%1 DSPHMS ZHINmEFEHSH
Table 1 Structural parameters of DSPHMS sealing ring

end face
28 HufH
BEIIME r /mm 49.5
BRERE M2 /mm 44.5
IR ERE ARAR r/mm 355
HEEFRNAE r/mm 26.5
P /pm 60
SRS T b fpm 50
59ty 0.5
HELN, 18
BRIE A a/(°) 30
AR LI 58 L, /mm 2
AR TR H, fmm 0.5
57 FLEE D/mm 2

SPHMS £ 498 2 AT LA 4 A 9 b7 — Fofo 2 70 8 i 2y
fiE 77 5 DSPHMS AH [7] i) 3538 11 22 36 I 4 2 i MUK
P B SPHMS—1 5 55 — P2 BURE - (VR e A A
fiE AR5, {1 %% 35535 1 K/ 5 DSPHMS A 7] (1) 3538
H 56 AR sl FE LA % B SPHMS-2. H = 212544
ZHCINF 2 PR AR S E R R 1 A EUE

&2 SPHMS ZHIRmHEHHSE
Table 2 Structural parameters of SPHMS sealing ring

end face
R r/mm r /mm r /mm r/mm
SPHMS-1 / 44.5 35.5 26.5
SPHMS-2 / 49.5 35.5 26.5
DSPHMS 49.5 44.5 35.5 26.5

K2 SPHMS ShIREE /R A
Fig.2 Schematic diagram of the rotating ring of SPHMS
#:(a) SPHMS-1 (b) SPHMS-2 (c¢) DSPHMS
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Fig.3 Seal performance test device
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Fig.4 Physical photographs of the rotating and stationary ring specimens
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