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ABSTRACT

There are three types of accessory oil and gas separators in aero-engine lubricating oil
systems: centrifugal oil-gas separators, dynamic pressure-type oil-gas separators, and flat-plate
oil-gas separators. During the working process of the aero-engine, when the lubricating oil passes
through the oil pump, the pipeline and the high-speed bearing, a large amount of air and gas will
be pumped into the return oil, which will greatly increase the air content in the lubricating oil,
thus becoming an air sliding Oil emulsion, which will significantly reduce the performance of
lubricating oil, increase the consumption of Ilubricating oil, and increase the oil flow resistance in
the pipeline and the pumping capacity of the pump. Therefore, it is necessary to design the outlet
position of the oil return path of the oil tank Install an oil-air separator to separate the air from
the oil.

The main function of the oil and gas separator is to separate the gas in the lubricating oil, so
as to reduce the gas content of the lubricating oil and make the lubricating oil system work more
safely and reliably. Through the study of aero-engine disassembly and assembly training, |
learned about the various systems of the aero-engine, and when disassembling and assembling
the lubricating oil system, | carefully studied the oil and gas separator. The oil and gas separator
is mainly composed of shell, rotor, support bearing and other parts. After communicating and
discussing with the instructor, it was found that due to the limitations of the conditions and
technology at that time, some parts of it had room for optimization. After communicating with
the instructor, the structural analysis and prototype mapping of the oil and gas separator were
carried out, and the three-dimensional drawing software was used to model the oil and gas
separator of the aero-engine WP6, and the structural design was optimized and improved. The
transmission is changed to harmonic gear transmission, and the material can also be changed to
a material that is more mature and has better performance.

Use the Simulation module in SolidWorks to assist in verifying the feasibility of the scheme.
Through the simulation analysis of the original model and the optimized model of the oil and gas
separator, it can be seen that the optimized oil and gas separator has stronger heat dissipation
capacity and slightly weaker bearing capacity; the oil and gas separator using new materials has
the best bearing capacity.

Key words: Lubricating oil system; Oil and gas separators; Centrifugal, Harmonic gear
transmission
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R 42 {HRL )T

" 100N * m 100N * m 100N * m 100N * m 300N * m
T E
BALS A 100N 200N 300N 500N 100N
JEAER Cmm) 1.910e-002 1.911e-002 1.912e-002  1.914e-002  5.729e-002

JFEAR L H AR (mm) 1.740e-002 1.741e-002 1.742e-002 1.744e-002  5.218e-002

ALY (Cmm) 2.795e-002 2.796e-002  2.797e-002 2.799e-002  6.589e-002

F 42 FERN IR (2

300N *m 300N *m 300N * m 320N * m 340N * m 360N * m 500N * m

200N 300N 500N 500N 500N 500N 500N

5.729e-002 5.730e-002 5.732e-002  6.305e-002  6.496e-002  6.878e-002  9.551e-002

5.219e-002 5.220e-002 5.222e-002  5.743e-002  5.917e-002  6.265e-002  8.700e-002

6.590e-002 6.591e-002 6.593e-002  7.452e-002  7.512e-002  7.572e-002  1.045e-001

HY R HE AT B DN £ vl o B AT BT AN, B R AR AR A
FE AU O, Y CRrddklh) MR R B R dnitl,  ELARESE  AE A T 2L L
KRR ERGZ . B Girdrkh) DRSS B — S min & &, Pl
JIT P A AR Y B TSR L/ | n] DL RE S AR 7 32 B K PR 38T o DAL 2R i SR P PRI B 1A
HHRRNR R A A A T AR A P S SR AT (R B, SRAE R TEREA T e Jm AR A, PRl e
A AR B EARE AR, EAESGH KRR, el R.
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AZTFEIEER
#*4-3 MRS EE

yup s FPERLE(N/M?)  PLETRIE(N/M?) 5Kk 3RE(N/m?) e ARG E (N/m?)
AR R (R AR ) 1.9e+011 8.6e+010 4.1e+008 2.8e+008
RERBSE 2.1e+011 7.9e+010 6.0e+008 3.0e+008
(R R ' ' ' '
G MR RY) 2.1e+011 7.9e+010 7.2e+008 6.2e+008

R A3 MEHFIEXTLE (22

MEp 7N PIEIK 2E(K)  HEREWI(m - K)  H#HROI(kg » K) s LAFRE(C)

0.27 1.2e-005 47 510 950
0.28 1.1e-005 14 440 600
0.28 1.3e-005 50 460 550
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R 44 I il

HETR 53 40°C +50°C +110°C +350C iﬁﬁzg
JR A 2.334e+002 3.235e+002 3.835e+002 6.238e+002 o
AR 2.331e+002 3.124e+002 3.741e+002 6.127e+002 3
45 NI EE
KT s 2 100N * m 300N * m 320N * m BN T ek
100N 300N 500N R
JR AR (N/m?2) 8.314e+007 2.494e+008 2.659e+008 T
JRBALCE A L) (N/m?) 8.302e+007 2.491e+008 2.655e+008 &
AR (N/m?) 2.011e+008 6.034e+008 6.199e+008 &

M 4.1, 4.2 F15£ 4-3. % 4-4 F13K 4-5, a[15H W47

7t SolidWorks #4253t 5, AT LA IRBEAE St N e B2 1 b, =000 B8 28 i AR 32 1)
I EAE BT, (HEMAR &S T RAMET, A2, HM B S RPE R GT,
B RS BARTE T, (HHIGAZAR Tt I . ALY RIA B S VR RE R 47, 30
GrEE TN, BT AR IR B AR A T AR, B AE T & T SR AR A

I, FTRUE B ER R A T AR TAAB EE BRI, E PRS2 Vu N o FEAE
AN, BT & T DL 10 o FEAH R T, I 000 25 4 SR A0 B AR R s 1Y oy
FEAE AR T B /)N, 7K RS 0 BE LU AT S AR A AR B 53 o A TR A S s P A AR TR 2
AR B = A AR T B K, 7K ERE JIARRTL S, AR DR & 25 Mk 22 7 AR S R A T M Kk
HAREF 5K SR SRS IR R, EEATH ARG, BRIk, AR AL 5
W FEJIMERIFAT, RACEE R TR AR AR i/, 7E 320N » m ety JRABAYAH
5, {E 340 N o m s f 8RR SR G S0 E AR 1R 2 A B /1 558, 7E 360 N+ m
iV =

B 4 1) 73 i R A 5838 A K 22 B T e AR NG 4 o 31020 o 2 50 FH 7 5 A
BRI EOR PR, B R B im v 5 T IR A R, TR, ZESS AT O,
81 BT A B — B R imie & <8 AT BL R ORIR Enith o0 B 48 1) A3 i MR B WP o AR A 8
SRR, HAEH 7AW, BRIMEREE BERE, o AAETIE NS T R

WP6 £ J5 Bl AN AT b (1) 2 72 AR IR BN AR BE, X 2 (e IR % 3 A P AR R A 4%
XJE T 7w A BV . I Hd AR n] LU= A2 e, 18 293R8, 0 mT DUk fid 2
(9% 57 00 A A5 i 52 A0 . ARALISE R R SR A A AR AUAN K, s At J LT e sl o

HEE T, FEIDL RS, (EAREE IO RRIE L.
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Gy BTRIERIL ST o34, FEE AR A R il & S AT BRI AT
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