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Application and optimization design of

hydrodynamic cartridge mechanical seal
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Abstract: The principle and application of hydrodynamic pressure cartridge mechanical seal are
introduced. In light of the working environment and technical characteristic of the pipe laying pump,
several hydrodynamic cartridge mechanical seals conformable to the requirement were designed, and
the hydrodynamic grooves on the end faces were contrasted and selected optimally. The paired exper-
iments of multiple friction materials were conducted. The analyzed result indicates that the deep arc
groove can ameliorate the lubrication condition of end face, and improve the sealing capability and re-
liability.

Keywords; hydrodynamic pressure; cartridge mechanical seal; pipe laying pump

0 515 1 SR EER

DLAR S B B T iE R sh W B, A HAEAXHME S (Cartridge Seal) FEHIER |
W, AT, REFTWEAE M. £EKN WE. BEER. s AM2olE. MBEE K
WA RATHRMEWER, BERERE. BHRRERK—IESE, BT
HeprrfE . TR, SRR R FPRED, & T ZREEMTARE, RARE

YRS EHE: 2011-01-11; ¥&EHEA: 2011-03-26
EL£WH: 0901 TH H (2005AA722062)
EEEA: BE (19810, B, THEM, PRy XIWbEsRit. shx



%38 % & S

M K, F. REShERR AN K &

49

FIs/N T XHE A ER, R TS B
AR o

Haj, £EXFH ZHHATRMNSE . K%
Pl KE WERE. HKE. 5KES). BE
(G MAR ., EEWE) URESR. SRR
FIZET, HEBHFEN BRI BEREW, E

ISCIEE N D YN s
2 PREShERAR T A

By AU 5 R PR A A 2 o 20 7 v T (]
FRE—ERERRAE, SCEAREM, s
BHGTE A RO . SEEVURER AL, 3
BB B AR MESE . BRI, &
BB REE, EREEFw, ERHSPIR
TEHIBH AR, WASIEREARS T ZA
THAMUERE L, BIREE. SEMEREE
P \gis o = N

PR B T 2 B EOR IR 78 25 318 T B IR
M, WAL, RAERERENZRE, TEFHEE
TFIZEFE R IR ARTE 7 A U SR BT BR X B, (23K
BE), AILABT B R B RTEIR 0L, BB TR
RFEm AR R, RETHH AW,

B 1 S

Fig. 1 Diagrams of hot fluid grooves on sealing end faces
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Fig. 2 Geometry model of seal with arc groove
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Fig. 3 Geometry model of seal with beeline groove
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Fig. 4 Geometry model of seal without any groove
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Fig. 5 Nephogram for pressure field of model 1

(with deep arc groove)
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Fig. 6 Nephogram for pressure field of model 2

(with beeline groove)
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Fig. 7 Nephogram for pressure field of model 3

(without any groove)
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Fig. 8 Variation of leakage rate of different models with

membrane thickness
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Fig. 9 Variation of rotation speed and power with time
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Fig. 10 Entrance pressure versus time
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Fig. 11 Abrasion on end face afier rotating test
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