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Durability of a Carbon Segmented Circumferential
Seal for a Liquid Oxygen Turbopump*

Masataka KIKUCHI*', Mamoru OIKE*'
Masataka NOSAKA*? and Yoshiaki WATANABE*!

ABSTRACT

A carbon segmented circumferential seal with Rayleigh steps, designed as a
helium purge seal for the liquid oxygen turbopump of the LE-7 rocket engine, was
experimentally studied to improve its durability over a wide range of operating con-
ditions. Five combinations of sealing materials were tested for long durations using
helium purged pressures from 0.3 to 0.8 MPa and speeds from 52 to 105 m/s. Friction
tests of the sealing materials were also performed to enable comparisons with the seal
test results. The effects of the operating conditions and the use of carbon materials,
hard coating materials on the runner and MoS, lubricating films were examined to
enable the tribological performance of the sealing surfaces. The test seal having a
MoS, lubrication film sprayed on the carbon sealing surface and a runner coated with a
Cr,0O, plasma-sprayed film demonstrated sufficient durability over a wide range of
operating conditions.

Keywords: Carbon segmented seal, helium purge seal, liquid oxygen turbopump, LE-7
engine
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