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Design Effect of Sealing Characteristics of Non-Contact Type Seal
for High Speed Spindle
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ABSTRACT

Sealing of lubricat-air mixture in the high performance machining cente is one of most the important
characteristics to carry out enhanced lubrication. High speed spindle requires non-contact type of sealing
mechanism. Evaluating an optimum seal design to minimize leakage is concerned in the aspect of flow
control. Effect of geometry and leakage path are evaluated according to variation of sealing geometry.
Velocity, pressure, turbulence intensity of profile is calculated to find more efficient geometry and
variables. This offers a methodological way of enhancement seal design for high speed spindle. The
working fluid is regarded as two phases that are mixed flow of oil phase and air phase. It is more
reasonable to simulate an oil jet or oil mist type high speed spindle lubrication. Turbulence and
compressible flow model are used to evaluate a flow characteristic. This paper arranges a geometry of
mostly used non-contact type seal and analyzes leakage characteristics to minimize a leakage on the
same sealing area.

Keywords: Non-Contact Type Seal(81d 2 4] Ald), Two Phase Flow(24 W&+ %), Turbulent Flow(&¢%
%), Compressible Flow(¥%“ %), Leakage Characteristics(‘+ 2 54)

. M2 2y AIHoz Ausr] g Rog®,
E dFdqME wdE AdY #F AN 58
WA N 2R 8L A A A o ¥4 EAL EMdn Al 9L A=
g2y ANgE UE £ AP 14 F34 A W5EL 539 59 T WA FAL
t A% EQA uEZA Ado] AgHE ol Has ¥ 4 s wWerg mAsgo =3 dA
B udE ANYe AY H2o g3 Aol e AgHoA R g 93 F389 uHEF Y &
g9 494 2149 EAE A5 JouE o= B4 E5lo 1 AR EAL v o
Axo 4L Rssdor dd? wety wyH & AA AR ugoz 4% 5L BIIY
Ao dARHE B¥AY HAFE JHY g 29 B URA%el $4¥ AY HA A
Asd ¥ HAo FAG REE IHE ol € #3288 4 Ak 5 ko] FAF T B F
o 22U B M B& BN 2L A ¥ g 4UNZ £ Y= B2 HASHAY IS
A Eze ¥4 FAL 459 58L AAY A A7E $4% 2E A% A & Qo
F Qe Tz HA%NY AUy VE 45L o aEa ol 1AL uges YR FIV Hol
2 dool #g® wgz: ANde AR WA g e A dHolHE AAST 2% AP
wa} ZH]AA A Y(labyrinth sea) P F7) 2A 23 ARASS AZY dAo|d
(air sealDP o2 e & A, Fnjd2 AdY

& A 58 wEds dFE FENA A4S 2 HH& MY @Y
BAse 22 dA7A TAVAY F5 A
o &85 Ak T7) FAFL ALY UFAAN B AFdqME 3TFRA F59 284 A8H

2718 Bolulel ¥4 WA g olEA AYL JAE wAE A f¥e FHEZ YA
-610-



FE 3 wet PR AAGY. 2 f¥e my
A o2 M4 HSFEL Zed ofd AT
E olg F & 7I8o] HE cavity type &
pratective collar type, air jet type W& e
o},

A dd9 Z7)(domain) B 2V|ZAL 2F
FYsn AY T (geometry)E AdF 84
d, A 2 A4 2308 25 dA8Y AA =
Aoz, WogdAyg 1L {FY4& MAsY &
Q] £5E 10°CE H4sign 9% &5 20°C
2 7lgs g Ald WelAde d dge ¥9d =
AL 7MY 29 AF2Z 4H EE(pressure
distribution), £ % "€ (velocity vector), €% &
X (temperature distribution), &% 7= (turbulence
intensity), 41 £ ¥(stream lme) & T34

FEANL NEFHeE 24 #E5E& HAHEdA
[PSA(Inter-Phase-Slip-Algorithm) €318 && =
AR, 2 4 9] AF AL (mass transfer)
€ Q0 olx 5% AY(momentum transfer) A%
2 4 Azte]l M EAL&(drag force, surface
force 5) F71-FF7AM 9 AE 5EAHE =9
Ak

HFEHYL 2 R AdEYey & 4
FZ0ld vlste EAZE wlg FA7] GEo] 234
o 22 #Ho] 7}F itk

fE AME BT Ay 4R ATE Ve
2 9A3%FY v4E N2 A5 A7 &
A9 AHAAFHE Frgol, FaoiMe e st
7t E4E 4% A% ¥ $4% Aoz HYre
=3

3. Cavity Type? M M=ol tist DE
3.1 Cavity Type & A4 ¥4

Cavity type H13 &% NI 54 #%9 28 &
]H]E] W2 fgste 4iE fEAve dg=
AL AT M dadn AFGE §olitd
283 AEH ZF =HE 71Ad AMgHo sgton
o] ¥ & protective collar type® air jet type<l
JlEe] HE YHoly EN Yz AT ¢
w7l A AFTIT gAF FE A

cavity typed] A H4= Aulele gof, Amnig
2] £ So] glon gRog FAHEE T AX

59 OE 9% F ¢ At
Fig.1.0] cavity typed 71E¥Y 2 LA ¥E
SiA A

-611-

U I
WI

Fig.1l. Design parameters of cavity type
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Fig.2. Effect of Cavity Depth
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Fig.3. Effect of cavity width
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Fig4. Design parameters of protective
collar type
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Fig.5. Effect of collar position at the
narrow clearance of protective collar
type
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Fig.6. Effect of collar length at the narrow
clearance of protective collar type
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Fig.7. Effect of collar position at the wide
clearance of protective collar type
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Fig.8. Bffect of collar length at the wide
clearance of protective collar type
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Fig.9. Design parameters of air jet type
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Fig.10. Effect of jet magnitude
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