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Experimental Study on the Dynamic Performance of
Foil Bearing Used on Hyper—speed Turbine Generator

WANG Xue,HU Liguo, LI Zhenjiang

(The 18" Institute of China Academy of Launch Vehicle Technology, Beijing 100076)

Abstract: This paper used frequency field analysis method, tested the dynamic coefficients
of the multi-leaf oil lubricated radial foil bearing used on hyper—speed turbine generator on per-
formance test rig to study the effect of load to dynamic coefficients and compared with the emula-
tional result . The results showed that the load increase but the experimental direct terms of the
stiffness and damping coefficients decrease. This trend was same with the emulational result, but
the experimental value was more than emulational result. Because of the difference of theoretical
model and experiment and some factors in experiment, the experimental cross—coupling terms of
the stiffness and damping coefficients were not same with the emulational result.

Keywords: test rig; multi—leaf foil bearing; stiffness and damping coefficients
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The Fluid-structure Interaction Features of a Extra-high
Pneumatic Pressure Reducing Valve

WEI Guanju, LI Guogiang, YANG Xuzhao,ZHOU Xueling, MA Xiaochen

( Beijing Research Institute of Precise Mechanical and

Electronic Control Equipment, Beijing 100076 )

Abstract ; In order to study the fluid—structure interaction of a extra—high pneumatic pressure
reducing valve, the paper set up a fluid—solid coupling model using Pro/E and ANSYS, include
solid body and fluid body. By using the CFD technique, numerical simulation of the three—dimen-
sional flow inside a extra—high pneumatic pressure reducing valve, then by one—way coupling got
a reliable strain and stress distribution nephogram in different notch opening. The results show
that the pressure distribute of extra—high pneumatic pressure reducing valve is well predicted by
the proposed balance equation, a accurate prediction of pressure reducing valve strength was real-
ized and it also provided theoretical foundation for engineering design of pressure reducing valve.

Keywords: extra—high pneumatic pressure reducing valve; one—way; fluid— solid interac-

tion; flow field; strength



2013 i EA 5 BB 20% LE

0 5=

o B BARLEAN S UK FUA ) Z B0 i Tl i TR 2 & U R
ez —, EREE R AR W3 A R R e R - EN S O RS, FEEE
HREA B AN A IR fr AR BE IRt AT 1 T B9 AT 5, TRl A A s 208 S fel IR R R SE R T
RARBHER R ARAE IR , 4 i s R i 1% () IRAE IR G| T2 — . % s R R UE
B A TAEE J1 0 60 ~25 MPa, 85U it [ /) g 24 MPa WE(IIRBUR A 2x107 m*/s
(24 MPa [ /3 F) , S5 R JEFR P AN (&L 1 R o020 8 0 100 R i W 70 26 B P g
HA LB AR

R

A et

o w28
\ SIS
=PI

ALK Py !

S 000 3R

LT B T AU 1S g 2485 g e s )

PN 2R | T S NS A 1B O 1 < T il B R (DR S AL i TR =T i e R L
AT AT Ry BRI B A SK A SO0 Bt (AR AR L i 1 # S AB ASTIE # 2 W 1 () 81 [ O [) Bt 2%
SRR FNZE AR, AT ERR B 0] LAAT R Y5 29 53 B ing ] B AS [l IR G GIE 245 S 0 e il T 3
IMEA B

HAT, 76 TARRSARE b R S TR 8l g2 00 o, MR B 2 11 52 B o) BTG AT R 3
FIRSEALA AT , bE AR S0 25 i AR, ) 43 B T T A ANl E I 00 3 5B S5 38 Ao B g s [
S, — 7 AR BN B A AN 0 e ) RS BB W A R I 0 o0 A, T RN
WA E A TSRS 5 73— Jr 1 REAS 20 AT [ (R 25 Fa 1y s ) 14 3 [ R 09 2 08 R h 4 e
SSHBBAE . A OSSR il R 40 FRE i e TR 1 I B 1 17 38 TR 45 43 W7 «

1 =4

H T AT =4 5 T H AT Pro/E  Solid—works .CATIA Gambit & ICEM %, % &

I o R AR R B R4 2 A5 K 52 2%, vl B T Pro/ B AP A0 37 DT 1D 1) 4 R ~F 5 (AR

B, P8 ANSYS BX1E ) Pro/E B E1 R FIradt a7 (19 92 IR BB S A ANSYS HR . X R

133 T W AR S5 AL TS AR e 2 Ca) BT RE 10 AT S B R e 15 e AR IR
-8



2013 R EAFH L5 BB AR E

I MERE RS A, F AT R F Bl 3 5 ¥, 16 Pro/E 8R4 3L — NIRRT E X8 A R AL AR B, 1%
TR AL i S5 45 AR R AT A JRIZ BAS 3], AT E A NE 2(b) iR, BV S SE AL
& B X Pro/E 5 ANSYS #5708 28 H— B

() o s B 5 4 1 ST AR Y (b) o Hs 1R P9 Uhi 3% v AR Y
12 s RS & fir i A R

2 &5y

ANSYS [ ]k &1 73165 R 902 70 % IF 5¢ i ( Divide&Conquer) ™ ) 5 , 3 H7E L
fay A b AN [ 8 7 g Az T AN W) 00 0 R R 70 s 50 0 WA R T R GE RN R 0T, N B4 AE
FRUEFE, PGP HIAF FOC RN E 3 7 i, FER 73 AR FIT T ZE 0 2« R 54 O A% AR
PRI SR AR 253 TR0 53, BDORUE A LS R TR, AR A A S 518, iRk B e
RIS LA S TS

AU W 1) RS o X SR SRR R R 17 4 1, IX AR5 R RO 5 R BT o DBk
JeFCP AL 0 R T A3 TF A 7 RO 8 EE kg 0k 1 sl 1 DX 3, o R~ i B /N —
BE SRR E A IR A T RENS S EL S R UL 1R S AR Y, U W) R L A I A R 43
g 3 frs

(@) 90 s R 5 ) D A (b) g5k Hs BR] P9 98 35 A6 200 IO A
€3 BT R R

3 RBItE

3.1 #EHIAE

AT B TS ATLK fifp 25 b T 1872 ) i Bk o0 T RE 2L BOR , CFD (HH BB A F
F) W AR G 17°7) BHE IR Ty B R ALEDE 2% 24 %%, CFD i+ R iR
2B O N DV i



2013 & EA 5 B AT AL LE

(1) RESHEERE.
R <FE R FEAE CFD w3 Ay - 47 il fA o e 1 Jon 4 46 1 5407 6F 1] P 4 ol R AU JB

9
£+v-(pv>=0 (1)

(2) FhEFlEEFRN -STHfE) .
shETEERTE CFD R Jy . i 113 T ah @ 5 hn s b it i 49 g i el 5 A R 30
B, RN

V)
—%+V’(pVV)=pF+V'T (2)

Hefiir - pl 47 0 ERAT LG AL

3oV ,
_%4- \Y '(pVV+/)[) :pF+ V71~
Hep r " BN 19k i .
(3) AERSFIE,
Be B SFAEAE CFD Hpn] DAZRIAR N - I A S il 250 1 D0 36 - 9 g 1 28 fb R i 8y
S E ARG B e RE AR
‘Z—f+v-(Ev>=pF-v-\7-(,'+v-(?.v> (3)

=

K. Veg - M=V (-M+7 ("
—V'(/‘:V'(I,-VT)

oE -

E+\7-[(E+p>VJ:pF-V+V kYD +V (2

E=—L Py
y—-1 2

3.2 hREMGHE

7 e R AR U R AR o R 20, 78 CFD s £ i R0 Oy FRAR S0, A B BUE
FESI AT, 25 FEHR 39 3 X SR kB 52 i 5K, 1808 A AR T A il 300 K iE A ED
AR 1 A s D B e T AR T A Y ) ok e P i D BE L B Wall, i I
TR IERUR R ke 7Y

3.3 ZRESH

MRAEW AL FETH RS R, B0E B e U E RIS 0.3 mm A0 8 mm Jp 51|
FTRUETTE, BRETTEE 0.3 mm XS I AYA IR 3 8 60 MPa [ifL¢EF 18 4 0.8 mm Xt i B9 A K
JEF124 25 MPa, fRETFAE 0.3 mm {48 25 JE RIS T 1 AL 30423 L g Rl 52 2R ek 5 Al 2= [ 4
B4 &S Frse RTRAE S 60 88 1A 3P B2, s 11 J) 1k 5] 23. 998 MPa, 24 MPa | i
PRFRGE A 2.26x107 m*/s. WRLSTFAE 0.8 mm (1488 i3 J& /TR 18 A 9L 323 1 g B ikt g
RS EMNE 6 . F 7 Fis, DSy 24 MPa 5 1 U TR ik 31 1 Uit B
o

« 10 -



