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Prediction for Wear Behavior of Graphite Material
in End Face Seal
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Abstract: A numerical simulation method was proposed to predict the wear behavior of graphite end face
seal materials in aero—engine under both dry—sliding condition and oil lubrication condition. M234-9Cr18Mo and
M234A0-9Cr18Mo were selected as the typical experimental materials. The wear model was built based on the
Archard model and the influence of material wear on lubrication behavior contact was considered, which was able
to quantitatively predict the graphite’s wear behavior under dry and oil lubrication. A semi—analytical numerical
simulation method was developed. A series of numerical simulations of wear predictions for different graphite ma-
terials were conducted under various working conditions by using the proposed method. The accuracy of wear pre-
diction method was evaluated by the comparison of experimental data and simulation results. The results show
that the values of simulated maximal wear depth agree well with the experimental data and the error is less than
10%. The wear behavior of graphite end face seal is influenced by such factors significantly, including material ,
pv value and lubrication condition. Compared with M234A0-9Cr18Mo, M234-9Cr18Mo has a better anti—wear
performance. The sever wear of graphite is observed under high pv value. The oil lubrication is more conductive to

lower wear depth of graphite end face seal than the dry—sliding, and the maximal wear depth for oil lubrication re-
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duces approximately 28.5%.
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Table 1 Physical and mechanical properties of samples

Rockwell hardness/

No. Density/(kg/m®) Compressive strength/MPa (HR10/1470) Young modulus/GPa Poisson s ratio
M234 1800 245 87 22 0.2
M234A0 1800 98 80 ~ 125 20.5 0.2
9Cr18Mo 7850 746 58 210 0.3
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Fig. 4 Surface of graphite M234 and M234AO0 under dry and oil lubrication
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Fig. 6 Changes of wear profile and maximal wear depth vs time for different materials
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Fig. 8 Changes of wear profile and maximum wear depth vs time at different pv values
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