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Abstract: Aiming at the wear failure phenomenon of mechanical seal for deep-sea propeller under
periodic fluctuation, pseudo-real condition tests were carried out on the mechanical seal PV
testing machine, and comparative tests of friction pairs of different materials under periodic
fluctuation and fixed working condition were conducted to obtain the real-time friction coefficient,
morphology evolution, surface wear and other data of the friction pairs. The test results show
that the amplitude frequency of the SSiC-M106K pair’s friction coefficient under periodic
fluctuation is higher than that under constant condition, the surface roughness increases from
0.026 pm to 1. 08 pym, and the resulting wear particles cause secondary wear on the surface of
MI106K material. On the other hand, among the friction pairs of three different materials, the
friction coefficient of SSiIC-WC pair under periodic fluctuation is the smallest and always keeps in
the range from 0. 012 to 0. 027. SEM observation shows that the wear degree of the SSiC-WC

friction pair with SSiC as the moving ring is low, and there is no ploughing effect, but there are
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obvious wear marks on the surface of SSiIC-M106K pair, which is due to the transfer of abrasive

on the graphite surface in the process of sliding contact. Therefore, the friction pair of SSIC-WC

is more suitable for the service environment with periodic fluctuation of working condition.

Keywords: deep-sea propeller; working condition fluctuation; mechanical seal; material pair;

friction; wear
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Fig. 1 Schematic diagram of deep-sea propeller and

mechanical seal
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Fig. 2 Mechanical seal PV testing machine
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Fig. 3 Dimensions and installation drawing of mechanical

seal test pieces
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Table 1 Physical property parameters of materials

" I FHMERE AR Y71 . MRS B2
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0/ (10° kg + m™ ") £/ (Wem™ «K™") E/GPa ar/(107°°C) R,/pm

M106K 1. 68 148. 00 13.79 4.9 0. 200 0. 026

SSiC 3. 10 7.96 400. 00 4.1 0. 140 0.019

WwC 15.63 65. 00 719. 00 6.9 0. 275 0.017
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Table 2 Operating parameters of mechanical seal for a deep-

sea propeller
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Fig. 4 Friction coefficient of the SSiC-M106K pair under

periodically fluctuating and constant conditions
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Fig. 8 Morphology of different material pairs under periodic fluctuation of working condition
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