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Analysis characters of distortion of inclined mechanical face seal
Z5Y -394 - AR T
Seung Hyun Cho - Young Bae Ko - Chung Kyun Kim

Tribology Research Center, Hongik University, seoul, Korea

Abstracts — Heat distortion of the non-contacting mechanical face seal is affected by
friction heat between primary seal and seal sheet. The fluid or gas in mechanical face
seal maintains operating gap, cooling friction heat and lubricates at the face of seal. So
we designed face of seal for inclined face. inclined face-of seal improves fluid or gas
flow at the face of seal and it increases circumferential velocity at outer radius of the
seal so temperature of the seal is decreased by low heat transfer coefficient at there.
In this paper, inclined face seal are analysed numerically using finite element method
for proof improve inclined face seal performance. Angle of the incline face used for
FEA is from 50° to 90° and for explaining the effects of inclined face in seal, we get
temperature, face distortion, and stress in the seal with variable operating gap and
rotating speeds. Result of analysis shows that angle of the incline face is 60° come to
good thermal distortion characteristics.

KeyWord : incline face seal, Operating Gap, Rotating speed, Finite element analysis

Nomenclature
M= E9E N-m R, = gols2 3
H = 59, W(hp) Ny = 54 4%
Q= 8% W(J/s) v = BXE, 1589%10° m¥/s
r,= A4 wRE 73, mm Pr= ZJE 4%
r; = Adg A% ¥, mm « = QA= Wm-K
0, = SiCY ¥=E, kg/m®
B =3%d% Pa-s
- M [} .
n=383 £% pm cs = SiC9 ¥l <€, Jkeg - K
h=d9% 72, mm k= SiCY €3%, Wm- K
= )\]Oé .&Eﬂoﬂx;l'q 5]7&] é;:'E, m/S pC = CarbonQ,] E’QE’ kg/ms

o<

=AY P4 dol, mm

¢, = Carbon® H|g, J/kg K
C, = A

k. = Carbond €%, W/m- K
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Fig. 1 Character of fluid flow between
rectangular plane and incline plane
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Table 1 Physical and thermal properties of
SiC material

Module of elasticity, GPa

Possion’s ratio

Density, Kg/m®

Thermal expansion coefficient,%
/K ﬁ
Thermal conductivity, W/m - K}

Specific heat, J/kg - K
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Fig. 4 Heat transfer coefficient for angle
of incline surface of mechanical face seal
as a variation of rotating speed
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Fig. 3 Heat flux in surface of mechanical
face seal as a variation of rotating speed
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Fig. 5 Geometry of mechanical face seal
as angle of incline surface

(a) Construction of inclined mechanical face
seal

(b) Boundary conditions
Fig. 6 FEA model
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Table 2. Analysis results as a variation of
incline angle of mechanical face seal
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