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Mechanism Research of Radial Labyrinth Seals for Locomotive Gearbox
Based on Mixture Model

ZHANG Yu ZHANG Kai-Lin  YAO Yuan
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Abstract Based on mixture model, setting the oil vapor-air as the object, the internal flow and
leakage loss of the radial labyrinth seals for heavy haul locomotive gearbox were analyzed by Fluent.
The radial labyrinth seals mechanism and the influence of throttling tooth engagement depth on the
sealing performance were explored. Afterwards, the effect of 0il vapor parameters (oil vapor diameter,
volume fraction) and sealing structure parameters (radial clearance, throttling tooth thickness) to the
formation of the fluid speed thoroughfare and labyrinth seal mechanism were studied. The results
show that the fluid speed thoroughfare adapted to the labyrinth structure exists in radial labyrinth
when the throttling tooth engagement depth ratio is 0.5. Meanwhile, radial clearance and throttling
tooth thickness have no effect on forming the speed thoroughfare. The formation of the fluid speed
thoroughfare only depends on the cavity width (the throttling tooth engagement depth ratio) and
the best engagement depth ratio is 0. The wider radical clearance and shorter throttling tooth
thickness make the performance of the speed thoroughfare more obvious. With the increase of oil
vapor diameter or radial clearance and the decrease of oil vapor volume fraction or throttling tooth
thickness, the leakage loss will increase and the sealing performance will weaken.
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Fig. 1 1/2 Radial labyrinth seals structure model
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Fig. 2 Axial section of radial labyrinth seals

BRAREEHAOBRRAEIANAD, BEL
EMSR 300K, i HBRRAESED, HOES
AMEEE, #HOMEREN 1.3, HEFRER
B 5 pm, BEMHTHERTSECY 10%, HEHERE
FIER . RAESCER (17] TTH, ERAIE R R D)
WMEAEREMEAERT, NREESNEREES
TOREW, BASCAERERERE, ERRETRTE
%, TBBENRZME, BHREREEEGE. K THRIE
ENE, RAFRERILEBIE T2, B
ABERAZNERER, HKARBRERKBTE.
KBRS TRHE L TR, BE . WA RER
RHFRE/NT 1073, GEEFEMRE/NT 1075, #
HORBERBATEENT 0.1%.

B EHE LRI, A 4L R
TR, BEERAMEREEL, TRXIIE
T XTSI A0 B . S I/ WA /N 3l
THRE, RIS B e F a5 Bt JaE, Xt
S AL WA R T o e . W48 RT3 B B
0.05~0.15 mm 78, RBEEHEEN 2.21x106 ~
7.75 x 10°, REHEEAGHI MGG HRE (L/T) 4 0.5
BHftRE N 0.1482~0.1553 kg/s, FMEAMT 5%, #H
Mg TREER, ZEEETEREENTEBE,
AIHEF HRTHR 0.10 mm HATIHEST, Z4ER

R BN 3 FTR.

B 3 REdE EE = MR
Fig. 3 3D mesh model of radial labyrinth seals

1.4 HREBAKXIR

Rk g EE MR T E SRR RN RE
fy A BB IR IR R ARG RS RS T
H, Xk (18] FREIA T HM ML RBRIES
RBERFNEEMFELZEARX:

1-X PR,
G=U\ A A\ ———
! n—InA vRI,

A A NREHHOER,; P AAOET; AL A,
HREEHD, HOBEHR,; n HRERHE; To Ak
HHEORE; v AREFHRI, dHAXRBHHT
1R,

R EHFREEAXEETEESKSH
BRAERBLESREITE, AXWXBERE®
EEHRY ¢, SCH (18] e, REEHRE ¢
Bk THEEGEE b, HREE b, FHEE B,
ZERE T, SENMREEE, M TEHERB Mm%
HBEH, EdRBHERNA, XEFHER v 5
h/B, h/b H R, I TH - KBS WA FHR
HEXFEE, REEHRY ¢ FELBEHENES
BUnMEF R ER. PR REMNEBS.

2 RS RaHT

M Fluent B2 R E HEH AR GHET
BUEB, REFFHMAREAE, (R ESEE K
B, IR WG S UREE (L/T) ZRALTEETE —0.1 ~ 0.9
HTEO TR B FEE R, FRREEE WS
MR, W 4. B 5 4 H AN S RE TRE
FE R AR R R

P 4 A, LRGN S REN 0.1 B
0 ZR{bE, Wikl B BEE W& B B I TR s 24 AH
ST EGHEM 0 B 0.5 Aferf, iR E &R
BB AT N MARXRE S IR 0.5 B, IR
HREE UMk R B 3% T A 2



K W ET Mixture BEMHERNRRB A EEVI AR 1213

0.15¢
0.14}
0.13}

0.12}

HRE/(kg/s)

0.11}+

0.10}

0.09

HE 5 TH, BERENMRELADRESE, /it

202 00

02 04 06 08 1.0
MIHEWARE

Bl 4 REAXHGHE TR R

Fig. 4 The curve of different fin engagement depth ratio on
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