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Influence of the Surface Roughness of W-shaped Sealing Ring on
Leakage Flow in the Gap
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(School of Aircraft Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The leakage of metal sealing ring leak proof structure is one of the factors influencing the gas flow in lea—-
kage channel of the metal seal ring of engine. The finite element analysis software is used to establish the leakage
channel model under different surface roughness, and the CFD technology is used to perform the numerical simula-
tion of the fluid flow inside the gap of different structures to study the effect of surface roughness on the leakage
flow. The leakage rate of the sealing ring is calculated, and the correctness of the calculation result is verified
through the sealing test. The results show that the gas in the leakage channel is affected by the surface roughness,
and the obvious backflow occurs near the rough wall surface, which can reduce the leakage flow rate of the fluid in
the channel. Under the condition of constant contact stress, the leakage of the sealing gap is increased with the sur-
face roughness. Improving the processing accuracy of the sealing ring can reduce the surface roughness so as to en-
hance its sealing performance.
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Fig.1 Microscopic cross—sectional view under

macroscopic contact
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Fig.2 Sealing gap height
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Fig. 3 Analysis of the force on the fluid in the gap'*’
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Table 1 Leakage model structure parameters
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Fig.4 Model calculation area and boundary conditions
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Fig. 5 The sealing test bench of the metal sealing ring
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Table 2 Structural parameters of metal sealing ring
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Fig.6 Comparison of calculated value and

experimental value

4 RS

P, 4 0.2.0.7 MPa F (9 & 1 = B 43 51 4n &l
T~ /R, W LLE ) A2 B A it b 22 B i
T B ﬁﬁf%&mﬁ‘ﬁwjm&tﬂfm%ﬁﬁ%‘
JE DX, 7 I 28 3B A7 B O R BAIE R IX o K PR O 7
T I8 Y I 32 B 2% TEDRLRE BE Y sE e i A2
)93 T | B A e W N <) T T i3
AT BRI 25 77 A /N I 00 A0, 38 B S R SR B
(R BEL 3, REATHE 11 7 0 37 08 5 T S sk 555

i 71/Pa
2.016e+005
1.847¢+005
1.678e+005
1.509¢+005
1.340e+005
1.170e+005
1.001e+005
8.322e+004
6.630e+004 | | 8.322e+00
4.939¢+004
3.248e+004

K7 P=0.2MPaly 1 =Kl
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Fig. 11 The effect of roughness on the leakage flow rate
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Fig. 12 The effect of rough surface on leakage rate
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