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Pressure Distribution and Load-Carrying Capacity of High-
Speed Journal Bearing, of Which Bearing’s Metal Rotates.
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Department of Mechanical Engineering
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The operating characteristics of an infinite journal bearing are experimentally studied,

when the bearing’s metal rotates at high speeds.

Covering the wide range from a laminar

flow to a fully developed turbulent flow, pressure measurements are done under the condi-
tion that there is sufficient lubricant oil to fill the clearance in the bearing and that
the pressure of lubricant oil in the clearance is increased in order to prevent the occur-

rence of cavitation.
distribution.

And load-carrying capacity is obtained by the integration of pressure
Then the effects of eccentricity ratio and clearance ratio on the pressure

distribution and the load-carrying capacity are investigated.

The results obtained are as follows.

(1) When the clearance ratio is relatively small and the bearing operates in the laminar-
flow region, the measured pressure distribution is in good agreement with the theoreti-
cal one® which was calculated taking the inertia effects of lubricant oil into account.

(2) In the fully developed turbulent flow region, negative pressure occupies a large part

of clearance in the bearing.

(3) The load-carrying capacity P in this case becomes much greater than the one in the

real bearing of finite length.
to Reynolds number Rw.

in the laminar flow region P is inversely propotional
P increases with Rw in the transient region and decreases

gradually with the increase of Rw in the fully developed turbulent flow region.
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Fig. 1 Section of journal bearing

@TEE->ThHYH, ZO/RIX63.5mmTHB, Y —
TR ER 1 DDENAERDT, EDORDET) L ERZERO
S B I BBEE L& DIE N5 % EE R CHlE
T5, RO RAY —7 %13, BlERT4EEOT

Table | Summary of bearing dimensions.
Sign of bear-|Bearing bore| Clearance Cleflrance
ing 5 ratio

mm m
. e o B=08/rg
32.165 0.417 0. 01296
B 32. 569 0. 821 0. 02521
33. 214 1. 466 0. 04414

EFROWTER L 2, #IZHOMERIC L » BRO% R
h o, ERBGECRERFEOIZ LEED, ¥4 EF
~¥ 3 YDOFEE, BIOBEAERNILTAHHTAy P&
¥ 7 HBWTHZNOWMEOE & iz, ES4a4
FTVREALCRTTCEAAA L & S EEX 2T
e Ui, ERAHREIEIMA L 41. 4% % L 10963.6% 2V +
Y KRBT, WEORENZCIEY » — FVEE s g
BB & Az,

ROBROFHENIES T — £~ F OHIES LEU Y
i, &2 TRERAROEOHRE L ARCRAT 2

V-

FOAEMEY & CIEHBCHET ZLEND » 7. K
2B FDHEERLILDTH DN, ZHEOWTHHE

C

s

Fig. 2

CE$ 5, HBREERD D g 4 Y vy — @ NEB
ZEEER X, ERDEDOHRINE LI b HEED =%
SR EOBENEYRATEEOMNEBEL T5,

3. E Hh & %
B 3 iXEHSZ A 2 VAR T B Y & — FVIrE B BEEIE
EHNRTH D, WZ A 2 VG AHE o TREDFH



HFEBITEAE2H £ 21 % (199

Fig. 3

NEEEL, AEeRBEARTXINBEEFAICE BN T
Wh, —fRICHIZ A ZNE Y 5 —FNVDTEENRY & —
FAEIE L TR A WO CliFRLBR L CT &
The-yHE BT (K4). Z0BEE o=0~

= 1 1 /1-m?
P=Po=6urmU w5 AJz — 12urmlU 55 <2+_mz

! i
LI

1
777

Fig. 4

on % THl T 2=0~2nrm TAIGTH L SIC, K3iT
B HEHER rm LB TERT D, 7 OBRCIZE
FROMNERET DT EETHB LRLEMD DD /R
FA—-RRCEEND=DDES, |=2Trmk e 12X 4
FIRRT &5 BTt b,

Btk 2EE N2 ERA L 2B E0E T L a5
NTWa X 5ERXTHEZBND, ©

)AJ3 ............... (1)

-7 ‘@ﬁ)‘]’i’%@Lf%A@Tﬁﬁﬁ@i&@%&’biﬁiﬁf&x_%néo 7

_ 1—m? _ 2 1—-m?
P—Po= 12,u7‘mU 2+m2>A] pUm m(2+m2)SJa
1 TIMENGT, e
+6urmU o5 AJ2+ = pUm ( L 1-mAS, @
ek L
N de 1 msine 2 Vi—m? ta“j
AJZ"J’O(I*.meow)Z __lﬁmz{lfkmcosw TVi-m fan” l( 1+m )}
@
(7 de _ 1 msing _ vi-m? mztan—z'
AJaf'—[o(lercosw)é‘ T 2(01—m?) [(1+mcos<ﬂ)2 F V1= me e 1( 1+m
N 3 { msing 2 _tan-1 (\/1*m2 tan——z— )}]
1—m2lT+meose ~/1—me 11m
_ 17 1 1
87, m \1+mcose 1+n1)
_ 1 1 - 1
SJa 2m {(1+mcosw)2 (1+m)2}

K*@%Z,4ﬁﬁ@ﬁbk;éﬁﬁ@ﬁy%ib

LTwa (i& LUz vt clmrTEoBcELRIE
DEDLH V&é”

P=Po . 12 0 6 g (3)*

—%pUZ ‘R.B 35

QXD FE 1 FTEM & BH L B GOERTE %
G5 2%, 22 TeRR3ERT L ODECBARTEEOME
POENROMEFFEC E 5 AETH S,

ESsfad B, ERE, SRR cEERRE L B
N, ZOFARIET 0B HEIREER HE 5 & LIXFATEE
Thbo ENDHEIBERT DL ) CEEE—- 22 &8
ERBEY S 5> TWDHDT, &~ A FORBERNLS
ZDE EDOHMBREAHRTI2ONBHTHS 5, #£2
CEDbDERE LTI TR LB R VA VK

Table J Critical Reynolds number, R,

Clearance ratio g :;Cﬁntridty e R
0 1400
0.25 1400
8=0.0131 0.5 1100~1200
0.75 not clear
0 | 1700
A=0. 0253 o2 100
. 0.5 1400
0.75 not clear
0 1850
0.25 1900
B=0.0443
0.5 1900~2000
0.75 about 2000
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Fig. 5 Pressure distribution, 8=:(, 01296.
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Fig. 7 Pressure distribution, 8==(. 04414.
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Fig. 11 Comparison of pressure distributions at
different values of clearance rations 3.

PREWNE E(p—p0)] U2 DRI BRILAUNE
X, WOREDOLDLAE e OBENKEL D, L
L, @R180°CR\W\WTIE, ZOMEIT 0P ELT
Firv, SREBWTL, AEN ¢ OXBIELDD
2, TEEHBMBAREL hBIEON, EHDOE(IVRZ
X, AED L D3 AK e DBHENKEL b,

¢ R HF B
AHARE LTI AT 2 1L% priU? TEl - T



FEHBITEREZR H215 Q%69 211

WRTALL, ik PEBWTEDLT, T hERo
FHk L ORLF R EERFACHT TEL, ENE
nWPi, P,r#EE, P, Py, PRENFRRATE
2bhb, (X122MH)

5 Lo __1([2"p—po
P=—=" = sin pde
P?’iUZ 2 0 IPUZ

P, 1 (DD ocnde b (5)
pr,U2 0 1 pUzmq’d“’ J
P=yP2+P?
° \U
et Y
Ln P
V10
L g Lv
Fig. 12

HEC e T 500 L oFAaR12CRT L 5E, &
OHACEEG RN OHE 0 TRLT ERAMNZ DN
Do

—tan-1(-L8 Yoo
A

£

H131%, FEHAHORRMEND, BHER()PrE
BHLIERTHD, Kf, ERIEEDZERLZES
OHP RV DEHULET, BB E2ERL
TBEDOHPERQNDROIETH D, K13—aliks
730, 01296 DFA TH B, EERV A / v 2B Ro 2333400
¥ CIMBLEMICERR L, PREEIZER L
i (Db D) TIFF—H LTS, R>500TikZ

——WENER NFHRH

6 \
4
-0-m=025

N 7 —-meneon
\\ -0 0:5 ] KERME
2 Ray - -0~ 0.75

£.=0.01296
— MR i

P e \
NS \\b\
\\ \‘\‘~-
\ i )
1 X o
08 N X
N N N
06 N >
N N -
N
04 N .
T """""" --~0
02
2x0 4 6 10' 2 4 6 8

6
B=0.02521

4 \ — WO
\\ \ ‘ —-WRH AR nTtRR
. -o-- m=025
2 o 05 }?«'Rﬂ
\ \\\\ - Q75 /.
J N

ol

06

o4 N N S - ~
NN \\\
x\-\\ T
N e
02 AN v
e~ -
I 2 4 6 8 10 2 4 6 810
Rw
(b)

Fig. 13 Relation between load-carrying capacity
P and rotating Reynolds number R,.
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Fig. 14 Relation between load-carrying capacity
P and eccentricity ratio m.
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Fig. 16 Locus of journal center.
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