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Design and Research on Structural Parameters of Gas Dynamic and Static Pressure Bearings
Abstract: For the herringbone slot aerostatic bearing, its structural parameters have great influence on the static characteristics of the bearing. In this paper,
through the orthogonal test of three levels and four factors, with the width and depth of herringbone slot and slit as four factors and three values of four
parameters as three levels, the orthogonal table is formed. Fluent, ICEM and SolidWorks software were used to establish three—dimensional model,
mesh generation and simulation analysis of the herringbone slot aerostatic bearing. Based on the simulation results, the grey relational analysis method is
used to analyze the bearing parameter combination which is most closely related to the static stiffness and static bearing capacity of the bearing and the
influence degree of each parameter on the static stiffness and static bearing capacity of the bearing, which lays a foundation for the structural parameter
design of the dynamic and static pressure gas bearing.

Key words: hydrostatic bearing; orthogonal test; structural parameters; grey theory; simulation analysis

515
SFRRIR AR R RE TSR BUTHRE R AL, ) .
2 N JH T e S SR AR, H 7 O i e L K TS g |

SCRTRNE, SEob, PRI PR R T = BRI =% % N et —

EORT LR S B A, MR, MOCTF SR R B R i i _

17 TRRIIIE. 5 RS IR A DR 10251 R (o) MR () ATREHE
BT TR, AL 5t AL SRR R RS

PEE TSR, SR 2 S E T B CFD {5 24 R FLT CFD {5 BoR %, 1 Solidworks #4 FEB4% 5 N FAES A

AT R S RS R R R AR PR, S T ol s VIPPRADRERSRIE “ARRAFEUT. I 2 P, HivRBRZA

PG B EBIRET ;SRS SR IR AT IR AR | ek e 1 s
FMRTEA G AR, (AT T S FAR . i el
TSRV RAPE SO T IS S,

SETRA LTI, SCABEATIGE T 31 A M e
TR BRI SIRH , R R, LA T AR
SRAGEVE | TUREAT . FRELAESTIR B e B S P e 5 T
1. TEERI . BN N . 254 AR | Fluent [
VIR IR, BEA T BSR4
B AR THRE AR

1 AT ER R

b e HEI R P B TR TS, M5 T 1T 5510

FHE, 1R,
upmusm Ha

B2 BREETT RN TR SRSl R SRR = 4R ARS8

(a) R -fEa514 & (b) HrREFRER
F 1 GRERIS
HIRSEL {8 HRSEL 1
HRKEL (mm) 70 HRE# D (mm) 50
SRR R (pm) 10 R & 0.5
sk m 6 BRSO () 45

118




R T SRR (6)2023,5 @ Universe
ISSN: 2705-1269 Scientific Publishing

PR RSE IR £ (°) 15 TR SRR L, (mm) 3
R K E L, (mm) BiEfap (o)
Wi )RR AE 0, (°) 30 RO N 10
2 FEEMHEERMERIS (4) PEBCRMERE, IFRERMEE
R Bese T B RE SRR R AR S, ST, BRI FFRAA SRR, it Fluent JSALFE, 7T ¥
PRACFIRS QISR 5 SO, ToRERR R . AR @ SRR W, MO SRR Kb
SCrE i A X T F RS TR, AR — AR 4 A W(e+Ae)-W(e)
PRI, . A B I X I B B R B D A KRR A% K= Ae (1)

NI i PN NS DO IR D 1 VW 19 | s NS 215

ST S R VAR PR BB P 3 T if—%ﬁﬁ*mﬁ Vi
MM | W —SIRE SR, N
K Ae——IROHAILAE, BEHN 1T pm.
X AR A R v , e TF 2 40 20 K
BEATAMT, FLEATIRIO UKD | e | AR .
. S G TNEEAR T RIS, e (0 e B MR, T T
R UL FHOR, T8 TR SRR TR, HIBT RIS, S TE

X3

SRR OIS, BRI BHIESCR, AL
e ey ﬁﬁﬁ%ﬁﬁi§§¢?ﬁ,ﬁm%%%%ﬁ%@ﬁmmm&ﬁo
e 3.1 B
?”Zgiéﬁggﬁﬁ;gggggéﬁ; S PR RAERE DT T ST B 1078, S 540 e
(2) et SRR BTN G, LLAREIIIE SR 4 A
(3) t AL d e I . T S [ 0.6 Mpa, VR IEFEICSETRIE BOUIE | AT RIIE RO IS, L) 4 Rt
ettty WA D, PRI P ER I 2 .

2 MNER=KFIESLSE

K% NFHERE b NFHE T b TRAETENE z RAERE H
K- A (pm) A, (mm) A (pm) A, (mm)
1 5 6 8 16
2 7 8 10 18
3 9 10 12 20
MR 1 SCHT RISy | PSR ik I 3R 2 IR SR 0 OB, Rk, 453 3 s,
#£3 Pirg
S NFHETRSE h, NFHE5E b A PREETRIE H PR (wm)
A (wm) A, (mm) A (pm) A, (mm) R (K ) R (win)
1 5 6 8 16 935 578.15
2 5 8 10 18 9738 640.2
3 5 10 12 20 929 644.7
4 7 6 10 20 103.1 658.7
s 7 12 16 99.9 695.3
6 7 10 8 18 110.8 549.3
7 9 6 12 18 87.2 635.4
8 9 8 20 918 5503
9 9 10 10 16 975 628.8
3.2 KRBT LLE 5
XFF 3 g T AL R, R 1 0.80 0.73
() )31 (0) o > 03 055
! max x! (k)—min x! (k) 3 033 0.7
Rt =12, k=120 U HRRUCHG Vo . = =
BRI SH R . SR, TSRATENI R R fR ) L F a1, . 1‘ 0 0‘;) 5
Wz 4 fis, . X
k4 BUHES) U 041 100
——— z |
el 1.00 1.00 . :

X TSHIFF], W HEIFIILEER § R a0 275, 1D

119



@ Universe
Scientific Publishing

Am(l): ‘x; (1)_ xl*(lj

=1.00-0.80| (3)
=0.20

A (1) =% (1)_ X, (11
=1.00-0.73] (4)
=027

HRARL 1 MR, AT YD UL 91 5 5% e A1 et
%A, WS R,

BT 5 %R (8)2023,5

ISSN: 2705-1269
6 0.00 1.00
7 0.59 0.00
8 0.09 0.16
9 0.54 041

B R, BOETN 2 RS HOKFARE, WSR2
¢ =0.5, BAZR T AK OO RBUK O SCHREE5, B)

. . ; A
A0 (1) = e e

e A (05 (0)

(5)

#5 HRIEM k=1
R FH 5 5 Ay (D) Ay(2) o
1 0.20 0.27 A = A5 (1) = Ag(2) = 1.00
2 0.62 045 A, =7 (1)=A,,(2)=1.00
3 0.65 0.21 A, ¥RV 53R SCHR REUOR B OCHRE . &R H
4 0.75 0.68 LTI RSB TTINT ks CHR FB K IR EE I3 6 T
5 1.00 0.62 e
26k mIREIRE RO G
Gl K TR CHKE R IR A CHKBE
Al A | A A NI EE HRE T JRECHREEEE HE
1 HENEEE 0.65 0.71 0.68 3
2 1| 2] 2|2 0.53 0.45 0.49 7
3 13|33 0.71 0.43 0.57 5
4 2 1|23 0.42 0.40 041 8
5 2 | 2 | 3 | 1 0.44 0.33 0.39 9
6 2 |3 | 1|2 0.33 1.00 0.67 4
7 3] 1|3 | 2 1.00 0.46 0.73 2
8 3213 0.76 0.99 0.87 1
9 303 | 2 |1 0.55 0.48 0.51 6

R 6 Al (7 8 KESCRARK, RI4E 8 4 Sk
TR EE B AR R 381 Z B R e Y, RSSO N g
FHEDH=8 mm; NFHEHEER, =7 wm; PETTL =12 pm;
BAETREE H =16 mm. H3R 6 JKESCHE, RS HIASEHER
AFIKE PR ROOCIREE, gk 7 FiR .
27 HWRSEHNE AR BRI

2 SIS IR A DGR T b
K1 K- 2 K- 3

A, 0.58 0.49 0.70 0.21

A, 0.61 0.58 0.48 0.13

As 0.74 0.47 0.56 0.16

A, 0.53 0.63 0.62 0.10

HRIER 7, AIPARESEAS KT S N R B I 22 18] 22
{8, ZEMHR/NFTR LS HOT 7R F R BE R 5 GO0, AR
ANRIBHOR ST T 2 Her, SRR [ R 2 0 SR s S ik
MR AR . NTFRITRIE h, | BesE9EE z . NFHRISRE D
VI H -

4 e

Wit Fluent 5 B, 274 IE3SIRE0TE BOR G OCH AL, X
AR A T I B R ARG AR T O 2 B s R S5 S B AT
b, ZEBuF .

(1) AR RS T 208 AR AT R g W R a8 R
BEVT TR RN AL RI G, ShEk AR T BRI A R TR
R EAGE SR 5N TR T S S A R S I B
RESI KRN FEYNERSEN . NFHSEE D=8 mm; AF
MRREEh, =7 wm; BEETEE 2 =12 wm; BEERE H =16 mm,

120

(2) BRee ek N FAELE SO N FAE A i sh# e
S AR RE I F R ST AR BN A o N AT OB 4 SRR S
SR TR TR AN, SRR SRR AR N TR
J R Ml 2R SR Xl AR S S R M R IR R AR TR B X
NSRRI BRI AR, xR A R i f /N

SE K

[LRFE, RIPRE, TBE, SEIRsh i Rl B 5 7
IRE AR TAE, 2019, 36 (09): 900-906

RIE= €. SR SRR M. deat: PURT
Ak AL, 2016.

[BIERE %, kIR, REJTHLILT CFD AT IR B I
TR S fE R AR SPUR, 2012, (9): 57-62.

(4R, SIEH, FVEW]. ST LAk e LR IR
JE SRR B R AR BT, T EPUE T AR, 2017, (18):
2495-2500

[SIBEVE, L1 SRAMALES A 3h ) s S sh A BLATF 5
—— T SolidWorks[J] & HUALBFFE, 2021, 43 (12): 65-68.

[OFFHT, G745, #HE, FIT Fluent “UTFRMHBHL
& s S 05 B E B LT R, 2020, 40 (19):
6364-6371.

(712555, B, B, 5T ESRE RN ETT
MR E DR H], 2019, 37 (04): 54-58

(818 HI%, skAK:E, Mz, 2 ETIROCBIEAM LM A HL
NPT B HRS B P B AR T2 il B A , 2020, 63( 09 ): 63-70.

YEZ I ZBME, L, 1970 4E 09 A, LAb#Fse )1 . Al
HARWH




