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Performance Analysis and Optimization of Mechanical Seal with

Spiral Groove Manufacturing Error
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3. School of Machinery and Precision Instrument Engineering, Xi’an University of Technology, Xi’an 710048, China)

Abstract: In engineering practice, the sealing components of liquid rocket engine turbo pump
generally have large machining errors, which directly affect the safety of the engine block. Based
on the integration of design and manufacturing of high parameter mechanical seal for turbo
pumps, the sources of manufacturing error of spiral groove are analyzed. The errors are divided
into four categories: radius error of groove bottom, error of groove depth, error of helix angle
and error of groove width ratio. A performance analysis model of turbo pump spiral groove
mechanical seal with manufacturing error is established. The influence of manufacturing errors on
opening force, leakage quantity, friction resistance moment and film thickness are analyzed. The
method of performance optimization is considered from two aspects of design parameters and
manufacturing parameters. The results show that the groove depth error has the greatest
influence on the sealing performance. When the rotating speed reaches 35 000 r/min and the error

is 2 ym. the opening force and leakage volume increase by 24.47% and 36.82% . respectively,

WA HIW: 2020-06-19, FEFMIN: SIEEAQ981-—) B Ypl. HEWH. EFRHKPHILESTBTHE (51775412,11872289) ,
[0 £ HH BRI T] . 2020-08-28 W 4% HY B AE : http: // kns. enki. net/kems/detail/61. 1069, T. 20200827, 1630. 002. html



11

B S5 51 SRR A ) 3 R 22 B HUBUR B R BT S A Ak 47

and the friction torque and film thickness increase by 27.8% and 37.4% ., respectively. The

sealing performance can be optimized by design parameters and manufacturing parameters to

reduce the influence of error. The calculation model considering manufacturing error increases the

accuracy of mechanical seal performance calculation, which can provide reference for mechanical

seal design and manufacturing parameter optimization

Keywords: turbine pump; mechanical seal; spiral groove; machining error
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