W5t 3 LI Vol. 5No. 3
ACTA AERONAUTICA ET
ASTRONAUTICA SINICA

19849 H September 1984

IV IRGRESE R VY S =W b i
PEREEDERR P

w =
AXRRAGEEGRALY, BREARZEEL DT T RBAE, S
SAREHRBHBANARE S RN E G W0E kE AMRE #245
e AXERERTAEGE AN SWE Ao

- 3 ¥

TR B E R R, XMOLIAH T RbR. £ By R mARB,
FEAETE RN T LN TR, XN IR Y R N 6 AR SR AR OR R X, AT R
P 1) B2 R B0 LA A TR T A E) S 3 6 B 3, RS R B A A VR 1 0 R S R LA,
Bl 2 ), BEMmA MR R R E, BESHESHN&MN A4 BETH,
MBI RESE, R TAERRMAY KK,

A HRRERE-ERERECBEITRER, BT E L R HEEI,
SRR ERRERT 2%, ENTRERTRKE.

Z. REHEARENE S
TR B E R ERIE M AR 1 1B R RE R TR
o[ K 4 8P o [ K ap ok
W[m/(cosq)) -5§~J + TCP( 120R COS(p“‘)*(p\)—}-ﬂR(DCOSq) o 0 (1)
R (EAKRKEBMEK) B

© =%, D =p,=p, (2)
B (RHAREHR)

{@—'—‘0, b=p,=pa (3)

P=xP;, PL=pi=p,
R, 0, PHREMT; L OWSERE: RV D, hOAKBREE; ol
W E, HREONEEARFHBAEENE(P, RERSHEXILEL A2,
B2 ER T B ) T T 1 S0 — 58 TRl T W TR R & BRE

19834 2 J]18 A B,



% 03 M HESFEHRMRRR 4T 347

P:GP:QP::)
] Y — p(P=9,) Pi(@=%)
l . Ps (‘*P:(p;)
2(P=9,) " 2(P=0)
i _ /
TAL 77 / wiid e 0, (P =9
= b to b 7
M1 TRHAKEER Bz NEER
Fig.1 Parallel straight groove pattern Fig 2 Herringbone groove pattern
x, = Rcos®Pcosh
v, = Rees¥aing 0&(0,2n], Pe(—9; P
{ ;o= Rsin®
2
x,=FR9

e NS B

TG, RESMRRRE—FEZ,. NP, THs. pARRRREA . R % 4
BREL

. ® 1
e+%}i+Aw=i@a{@<z—+ Z>/@<%%+”§>]
V@S, LA PR %
%=iQ§w—<2¥gi+Aw>

R 25 R
38 8 VT 0 A P 5 R €
(e ) S G ) o (5)
BT REN LT R A
Y=2%y, b=p,=p, (6)
AR O T R A R

y=0, P=p1=Pa
(7)

Y=2tys D=p;=p,
AILGER, FROD)ZRBREZMEC(2), (3)Z(4)RESR FR R ) Ra B &4
(6), (7). ZEHRATEHAREEFHRERXAER

V,=V.cos®, V,=V’'cos® (8)
V7 BTG R AR E LR R,



Y

348 Wi

= RERe . ABNEMREERS K
KA WhipplesR f# A AT HE 45 3t 4k 20 E 45 B0 K0 7T 38 R 72, BUB IR
PRERLL A L I R TR ER%, TEHAMAFRERTEREEEE LR ERSI NN
Apa=PL}} (9)

¥ ® 5B

Hrep
ta=a (1 +8)(B +v3)+Ls
Lp=B (1 —a)((Y—1)%os’e+Y(B +5"'+2))
P=3vaVVh*B(1 —a)(y —1)(r'— 1)sinze
a=(y,—y)/W, B=b/b, Y =k/h
FlkE, SFAFECRTPEKS, A
nps=PLE (11)
FIARC9). (1), E R AR M2 SR BE
(dAp, 9 —9,

(10)

dl} aﬁ~~ W q)1<q)<q)z, q)2<(p<q)3
K=ah ) dnp (12)
’ .

BRI FUR XS BR G AR SR B IR L BEdel, Bl AR 1 9 U R R

dh,=sin®de
{ (13)
dh,=cos®Pcosfde

mEAEnRRE AN ERBRERBTE, RS, BHRNC9), REFHEAEREN
ful, 2538 AR RE K AU BRIB SR I O R AR 1], 2 [ AR AR 7 AR R BE O

W s
MRZ;’L. =—A,E e
W\ E.L,
eR*p,
v (14)
A
Rz'pﬂ A;EAre
We _ 1
VeRZPa - AI]J"
Hop
A,=12aRMe/kp,
e =de/ h
Eiq.= *;:_EA.:IEAazEAaa sin2e
E 4, =(G,+G)/G?
FE 40, =3c08P, —08°P, — 3cosP, +cos’P; + 3 (P, —P,)sin’Py
EAa3= 1 -I—(SinquZ-—SinZ(Pl)/ 2 (qjl—q)l)
(15)
EAr = ’*;L’EArIEArzEArSSin 28




%3 M ;I ESIRR AR AR 4R 7 349

| Eap =F 44
E,,,:=cos¢]12(coszfpz+ 6 ) —cos®,(cos*®, 4 6 )+ 3 (P, —P,) (cos’P;+ 2 )sinPy
G,=(1 +BD(B +Y)/(a'+1)+Ls/B (1 —a)
G,=(Y +1)(Y — 1) ("= 1)%os’e +Y*(¥*+ 1 )(B +B"+ 2)]
Go=(Y —1)2(1 +B DBV + Y +1)+Y(Y+1)(V*+1))/(e'=1)
ST TR R T, R ERKHEARREBMR, BAKXALD, THLEHM
M, R AR AR A0 BRI

7R2Pa —_/\‘:FBue

e;,\} o (16)
» B z "

R T A ee
WBr e

7}?25; - AJ‘FBI

He
Fﬂa::——% F,,,,IFB,,ZFB,SSiHZS

Fao=(Y +1)(Y =1)*B*(1— « P (Y3 (Y + 1) (B +B7+ 2 )+ (¥*—1)’cos’ed /8]
F g4, =cos®;(cos*Py— 3 ) —cosP,(cos*®,— 3)

Fpoy=1 +(sin2@;—sin29.)/ 2 (¥, —P,) an
1

Fﬂr=wg“FE,1Fg,:Fgrssil]28
FErl=FEnl
Fy,,=c0s9,(cos’®P,+ 6 ) —cosP;(cos’P,+ 6 )
Fy,=1 +sin29,/29,

REBR TSR 50 H HAREE KRB,

W, &X 5%

FA i T DD O B A A i, M RRTOBAS NPT, BRI A 4 AR B S P T R RY
BELAM, MAWhippleBit, RHRBHMAKRER S, IRMEEMEEX, BE
HRMEEHEREERSE, L—MRBNTE, XFITRERT AW ES RS/
AR, MNTEBERIG—75" < <C75° By 5 2R 78 B W) BE B K e i R4
BMBZH Ny =3.1, B=1.5 e=73, FHRRFO ~42°, WXFEAKXH K, v=
2.9, B=1.0, &¢=75, PR AT ~75", ME 3, B4 WILLFEH, fERK EMER
MERTEHE N, S50 AL XA RRE T, URRERBwRENG, K
BETRsh, MEL Y PSR EEE A, HE Y XNREBIZRELR, HEAE
e Xte M. ME, MALME, B, BFEFEFRNSHEARERY, REEESY
5% (R3517 %),




350 il = °F i 45 #

3 FEARBMRGER Foa SRHESHIXR (9=0°, $3=75")

Fig.3 Fpgs of the pump-in bearings, as a function of the groove parameters @;=0", 93=75")
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Fig.4 Fau: of the pump-out bearings, as a function of the groove parameters @, =0", 95=75")
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‘Table The optimum groove parameters of the pump-out bearing
(9,=0", P;=75")

a (e \ B l Y r g . Eaa
0.56(41) 1.5 2.6 68 0.3355
0.56(41) 1.5 2.7 69 0.3383
0.56(41) 1.5 2.8 70 0.3402
0.56(41) 1.5 2.9 | 71 03412
0.56(42) 1.5 3.0 ‘ 72 0.3419
0.56(42) 1.5 3.1 | 73 5.5420
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LOAD-CARRYING CAPACITY ANALYSIS OF
GASDYNAMIC SPHERICAL BEARINGS

Fu Xianluo
(Institute of Mechanics, Academia Sinica)
Abstract

The gasdynamic bearing with spiral grooves is @ type of bearings
which play an important role in development of machinebuilding industry.
By using the conformal mapping method for curved surfaces, the lubrica-
ted spherical surface with & spiral groove pattern is transformed into the
lubricated plane with a parallel straight groove pattern, and the equation
describing the gas film lubrication between two spherical surfaces is redu-
ced to the Reynolds equation controlling the lubricating film behaviour
between two plane strips. By applying Whipple’s theory on the recurrent
pattern of parallel grooves, some formulae for the axial and radial load-
carrying capacity or the gas-film stiffness of the spherical spiral groove
bearings are derived and the optimums of the angle of the groove, the
ratio between groove width and ridge width, the ratio between the film
height above the bottom of groove and the height above the’ridge and the
relative width of the groove pattern are given. The formulae given in
this paper are applicable for the hydrodynamic bearing with small com-
pressibility number and small eccentricity,



