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LUBRICATION AND JOURNAL BEARINGS

F+E
7R B IREh K

BI¥& ( lubrication ) MZHA » FEZBW/AERH )8 G AEE B
S ER S BEESEL o B H ( lubricant ) BRIEAEFHESDERMNEESHE
EMEMYE o IESHREA R —HE#AK ( sleeve bearing ) iy » BiE
B5E ( journal ) FEMESEAPEEIES  MEAMHEGRED (
sliding ) o # RIESAA X EHHAEH KRS ( rolling ) e HEMEG
MRS HE R LRBDNED - HRNVEEREBIRIBEHMNEH o EE
ERAARIEE o LRWSEEDHHABAHEE » EIHE TR

i ( journal bearing ) HYHEFIHEEE - GIIRES | EAAIE
i ( crankshaft ) i##8#& ( connecting-rod bearing )X AEREH
(RN G A HN PEEY T2 o BEROVZERBE (tur-
bine) »F f B fy B 7K 3L T8 BEASSE 100 % o AV A BT S KRR
HEEINEENER - a—FEAMEMNA S TEWE & » URERAVESR
AEEEBNELRE  IEMEARERAR » THERE  AZR%E A%
B A sEEE BB REER BER—HEEE o iR AR
TEERE iR 0 BAERFERNRALSE » X AR - e - B
B~ BRI H e R TERBENER IR BERE » U
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HEEEASLNESERSHE c RILABNES T ELERRE
VB NE S HHE EREHE  SBUEET WS 2BES . &
B E K B RS R 2 B 0 R I — B DR+ M VgD S8
VHDE S RAMESHE o MRS R2HT T - O BIABR
) L BB R T R RIEAS BN TELEREOGS » LT
AR R 5 |45 18 B B R R SUBR SRR HT

10-1 MFHA K

BROAX  T4oRAE :
B HWER ( hydrodynamic ) B EIK o
# W% X ( hydrostatic ) &% ©
BBt ) /1 WK B ( elastohydrodynamic ) SR E B R o
85 ( boundary ) °
[E fEfE ( solid-film ) o
ﬁbﬂi?&ﬂi‘%( hydrodynamic lubrication ) {%#8#h A& & fif &% EH R
HEE ErEE B thiE iR o LUBRE S BHe BHNER » REHE
HEEREM » MLEN A ESBERE - BREIE » R ERRERSD
TEA ; BBRECENBEGE  WBENEY » REOBEREE RN
B RIS EL A MU E ( wedge-shaped zone) T &1L  HYULEE V4§ & 1T
- RERBARE - HREEABR2EX ( full-film ) HIEK (fluid)
A o
B 98 ( hydrostatic lubrication Y& B E# & BivE A AR
 BERE TR MG B FIA RO, o G TR ¢ AR TR A S A R o
Rt » HEEE SRRBRSAAR  REVAHEEITAGHAHNVED
o ABHBREENEEFMN R MENREELERSE » URES
P /N AR R ET © ,
. * F Oscar Pinkus and Beno Sternlicht, “Theory of Hydrodynamic Lubrication,” chap. 6,

McGraw-Hill Book Company, New York_ 1961. See also Dudley D. Fuller, “Theory and Prac-
tice of Lubrication for Engineers,” chaps. 3 and 4, Jotin Wiley & Sons, Inc., New York, 1956.
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BrE HEREEER e

P &% B9 ( elastohydrodynamic lubrication ) {R$8E g & A
BHNERE AN RENRYHAMTEEAN—ERR - HBEN
RETBHEB EHINMZ (Hertzian) FEERBHE

FAEEBENE  EHREVFEEREE » BEABENBEEIHERLS &
AR > B R AR BRI R » SEFR TR —EY
WERENHEEEES » TARUY K2 MENEE  EHERY R
AR REERMOBE B EAREST ( molecular ) L MMM
TR AT S K8 A BE ( boundary lubrication ) o diE)&EIE K
BEEREE > LERRBL  THENBERE - §LXHREEREFER
FERA » EREEEHEER  BUELIEREBRREMEE o Bt %
SRR HRFNHEELANREE KRN EEERK o

EEELAEBRNVEE MRE  BAFERAARHZH/GENEER
EEH - AR BYHEEEREERZH o

TR A RE & RE A OHZ  DIABEEEREE R EERRE
B HE o

10-2 5 Mt

@ 10-1 » RIRAEEER I WERE L » LUEEBS o §HE
BEEREE—BKFBRFER HF HERBAENBYRES &
m—BrREL - BEEBR+HBHIREBWE X  RHLEFESU » HE
EEERNWERARLEERT - IR [ 8 a0 o Big 62 E 2 i jE
yE o RS EEE  FREPHNEIBEEH y WBERTEHR
» B :

= ; = u:—: (10-1)

AP e REGEY » BREBYEE (absolute viscosity ) »HE
du/dy R B SIPE M 1M » FBRIIYIE ( rate of shear ) » RBRE
EBE ( velocity gradient ) o

* E‘ A. Cameron, “Principles of Lubrication,” chaps. 7-9, John Wiley & Sons, Inc., New York,
1966.

¥ %ﬂ%?ﬁ%ﬁﬁﬁb%% © ﬁlﬂlﬂ W. M. Swanson, “Fluid Mechanics,” pp.

17-30 and 740, Holt, Rinehart and Winston, Inc, New York, 1970.
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10-1 7 %
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Rt FtE v EIREEAEBIE S - ERWHESEY » Qldu/dy=
U/hsH (10.1)XE

_ t=§=u% (10-2)
% 1PS Bzt BENMBEY - B/ o HBHHRES
fr AR BT o HFLEF AT B reyn » 5 5IF KA S Osborne Rey-
nolds Y {t#R o -
EB%FE » XRBHFE ( dynamic viscosity ) » R B HhR
B BEM K- B (Pa-s) » /KB (N-s/m2) o i IPS BfT#HE -
Z ST Ef7R: » SIHESH BAT A0 BB MR o G 6 SB S BEEE reyn B 0 56 L
6890 BI78 1 Pa - s £ Bf7 AR BUfE o _
| EFEBKIEMSE (ASME) BRI —BESL XBATE FRW
cgs B/ HEMBEEEEHH ® ( International Committee of
Weights and Measures, CIPM) 9% - BETRAAERLBY
cgs By o 75510 % L FIA N Bk —ER (dyne, dyn ) B §; EF B f7 —
a1 (poise, P) » GEEFE B —h ( stoke, St )o {HiFLLEIfr £
BBEBANERESAFEA
" ja( poise ) BEFEERBHEER ces B BER- B/ FFHL

%5 (dyn-s /cm?) o @EFEHAERGENE S ( centipoise, CP ) {F
FBELESOSEMAR B ZRKER o FEEAH cgs BEMBER SI

Baf76a IPS BT » i M IIMANKGTE
4(Pa-s) = (10)~3Z(cP)
ureyn) = 689(:11,0))6
ﬁr&%EB’J ASTM E¥E 5k F—EBREREAGHFES (
Saybolt Universal Viscosimeter ) ZK#ll7E o HHIE HFEREKE 60ml

* .
E. ASME Orientation and Guide for Use of Metric Units, 2d ed., p. 13, American Society of
Mechanical Engineers, 1972.



B EEEEMEK s

SR — R 2 BEEER 17.6 mm , RER 12.25 mmtyE
FrBAHBRTEFTTREANDY > BEHEE - 8% » EPHED
BT R cm® /sec ' 1 cm®/sec 15 ( stoke) © ZEME A Hagen-Poi-
seuille EH " EBF K A BE® ( seconds Saybolt ) REHEEHEE
# ( Saybolt Universal Viscosity, SUV ) B{REfE » fHTX K E
A Z, = (0.22: - ﬁlo) (10-3)
A Z, WERBESFHE (cSt ), t REHER o
£ SI Bfch EHFEE v NELREBFHFAR (m2/s) + &l
HBRALAR v(m?/s) = 107 6Z,(cSt)
% (10-3) AARER
- (0.221 - ’—fi’)(xo—ﬁ) (10-4)
« 2R YRS DEFFIE o FI 40 Chia-Shun Yih, “Fluid Mechanics,” p. 314,

McGraw-Hill Book Company, New York, 1969.
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2 BEARET

i B v ERIEER ST B HE TRESHHFE - REE e
ST BfR kg/m® » 13

u= p(0.221 = @)(10-6) (10-5)

AP BEIR Pars o
B 10-2 REEFARNERREBHENREE - SHRTHIEREE
HEEHPE -

10-3 BiFE A

BANEERSREHHEERE (Petroff ) B E ERIAMBAD o
B AR M F I E R BN HER » ERE R H—EX T
B BRI AL EEEAESEY  KOBEE.

KBS E— o AP EW N BE R o RRILEEF 2 AN
B/ 0 MR c B2t LISHERA (B 10-3) MHLRS
AR ¢ BARES ! 0 RNBE SN o HEWES Nrps » QIXE
EEE U =277N in/s o X EEIHEMIF 9 8 1) AR 130 B A B TR L35

B @A 10-2 7 U 2nruN
TSHR T

(a)

APEEFR c CHAER h b o AR EEEFATNY » HER
EORUER » MAERHER D RULE » 518

; 2,3
T (eAN) = (T mre) = L)




B+ g HEERK 383

IR A —E/ N Wb fERIR B » IR RER LIFHBER 7
P=W/2rl , BEAR Wi LR f RESAK - HEEMELNTE
R: )

- T=fWr=(f)2rlIP)r) = 2r’fiP ()

)RR iHEBEARA DR » MEEHERER :
uNr
hE

X (10-6) » BRMEEEERER (Petroff’'s law ) o FEBER
1883 F o Heh pN/PB v /c RER P RABERNEEY o A LB +
HERRABBEDH R » TRIEL—BHIGREAXT o

10-4 & EMF

8 SR TR SR B Ve R B B AT FIE 10- 4 chinBUARRR o LR EE AR 4R
B BARKENE #N /P HYBMEHRAR - (REZEAD ( McKee ) 2 FIEERMER
B8 SRS " b AR ) 3 B R O L Y VR O RRIR BB S B Sk P RE
BE %R R REEEENFR

fREY K MR TE RS AR BA A TR (F » LA @AM N EE A
BB » MMLEE S RE WIS » Mk #N/P E8D o (ERERINRIE
v S NI T B SRR T BB IR S o RS BT BE O o (R
BALBIERSB%E IS ( stable lubrication ) B » AE&&E#(LIS

* E. S. A. McKee and T. R. McKee, Journal Bearing Friction in the Region of Thin Film Lubrica-
tion, SAE Journal, vol. 3}, pp. (T) 371-377, 1932.

(10-6)

A
| |
~ | }E_ﬁ;
& % TS
10-4 !
BEBEREE N/ P2 B L 8

AR UN /P



IS4, WA

BEETRAES 2 o

BAM A » EEEREBAERs » 45 CEEEMIR 0 » MEEIGE RN » (b
R DI AE o PHEETE IR IE A » Rtk BA £ SAE I (un-
stable lubrication ) 1 o

M i FER R B S RE RN #N/P EREB/N  KREDR
 ERESEER 0 HBALBRSBEBNTEERA o Bk HE
BARES o #C BRTE #N/P BN TEBLESBRS BEBOTE
}fgo .

10-5 BRMHF

B e WE & Y R T © @ 10.5 (@) R R—HSEER]
BR 4 (I B 21 5E FEE RSO R T o ZERI R BRI R S & IIRAE » TR
PR o Bt HERE RS R W A A 0 B 10. 5 @R o L
BRSIRIR LT % 8 SR £ 08 ) B R 0 ISR B MR
BE o

(B2 R PR M 5 | A B 7R O TE 6 » 2088 10-5 (b) AR o BEERch R BhEE:E
WHOTE R » Y56 TR L IR A1 E B R R A MO 22 RS » Y Y
HEFH—A o HEFEE BT B RN E ( minimum film thickness )
h , EETET KR BRI » THRERBIRRAVAZE » 206 10-5(b) 77
T o LRI AT i B s R B AR A B R ch O A B B R A o

10-5

2T R () B BRF (b) FER



BHE MigESEER 385

C =R,

10-6

W R W

10-5 FoRn » EREBORT T » 20 BRE 8 £ 2 (R #hAA A 6l
BE A QI 5k o IRENE (MAR R SE5 A EHE - SRk B SRR ]
(ST R E) o 25 ILRs BB G - BIISEEN BB E H—@ENTT o

10 -6 Fis REEEAAIMEE » RS ¢ BRZEMMRK ( radial clea-
rance ) o AE R KRB SN PEEZE o ZEE 10-6 > BWIAN HORE
O » EEMHLAIFEO o B LHEE ¢ » BRBOE ( eccentri-
city ) o /NMIREEFFRR ho » BRBAEBOR L EHEERENH
BEENFHRAER b o hIMRO H ( eccentricity ratio ) € (E&RR

e

C

HE AR » 5SS 8K ( partial bearing ) o #EhENY
AR Sl ik SH A PR AR AR - BB RSAC &K ( fitted bearing ) » FHEAKSE
2USEGERE » B b RTTR 0 AIBR2 8K ( full bearing) o
At B A (R R 3B AR ( angular length ) @40 120° £
MR IR LR o 3 B AR 120° o



356 B REt

B 10-7
Tower TR Z FHR
R Z REE

10-6 i R IE

)% & % ( hydrodynamic theory ) » F7E 18804F » K% B
fta%s ( Beauchamp Tower ) FYEBAEATERR o Ml /& 1O B Tah K B
Z LSRR BIE S 5 o RE—BAA SR —ASROFE UL » BT
EH RMEAE o MESULERERNBE -

10-7 RLBEAAENESHATER o HBAZ—NHBEERR
anfr RE 6K o BIAAER 157° » ARG » MBS o hBEH
REBATESOEREERE/  LEETMERES o ERRFTHEAR » f1
BEFE R 7E @B AR TAREBR - EXK 1/2 in WERSL » OEHERAELE
b M R ILUE Y - BRSO AT — K% - (HOpEEKARZE M > TIA
GERBEARE - EHLBEAEMHMEL & » MBS KU » Kb eI
—EH BB B o FIRA—BHRES| LIl » BRI HEE )8 A &
ARTEHIRIGS » Rtk AT 7 & B A0 EE 0 4% » R HURLIE 10 -8 A
OB HE RS o

HHBE T SRS RE R FHEN AR » S EE2R - BIFE (Osborne
Reynolds ) #m7EE# ~ BN~ REEM » DEARFENMRERTE
c BEAMERNMBERNENNENERMBRE " -WERDIH

* Beauchamp Tower. First Report on Friction Experiments, Proc. Inst. Mech. Eng., November
1883, pp 632-666; Second Report, ibid. 1885, pp.S8-70; Third Report, ibid. 1888,

pp. 173-205; Fourth Report, ibid. 1891, pp. 111-140.
+ Osborne Reynolds, Theory of Lubrication, Part I, Phil. Trans. Ray. Soc. London, 1886,



