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Abstract

An experimental investigation is carried out to study the cavitation in a journal bearing

with pressurized lubricant supply. Visual observations are performed at various shaft spe-

eds and supply pressure levels. Oil film pressure is measured at various shaft speeds un-

der the submerged condition.

Results from visual observations show that the extent of cavitation is reduced as supply

pressure increases.

The film pressure measurements indicate the occurrence of a negative

pressure loop upstream of the cavitation region and a constant cavitation Pressure through

the cavitation region.

1. M B

Sliding #] o] & ¢] -§-&hub yHof| 4] wragpe
ot #Hoell =ste] 18864 O.Reynolds 7} 4 2] Re-

E
2
b
3
X

>
2
Ha
y =
o

A A
AAZ A & ob 4 £ A
v o oglos, e wolsh def

%EEP ' Sommerfeld +~ 1904 1dol] H-ofof o of] 4

Frabzlubo] o ubx] ¢hazrba AN F
B woldel T b BEE adglon, X
Alfro] F allolli= & Agbo] wEYEte] ol
] | 2H23hA =] W Rl EelHoR F
Al 7} A)lE". Gumbel 191404 Oﬂ Sommerfeld

it

o=H —‘?—°J°l Jehisl gt e $EE g
ch, e o] AL wolB gFe] s FL
o1& ol 4 Fuk dEE wbEEhA Fabeh fek



Vol. 2, No. 2, 1986

48 k&l a4 19314 % 1933 Wl

Swift ¢+ Stieber 7} Z+7+ f-utslclo]

2 Aol 4 ored Fuj = ofoja AulE] W2 gF

He ol Molel= AAZAE A shddeh 1
4 ols oedl MulE] o FHo] Fof

of|
xod-g ;Mlﬂ AN A 2RERAE Ve

ud

Bl 5 FOIEDF zz?—vkb 72 é}oilxi 7H u)

A
Coyne 3} Elrod™& &8 A&7z a3 A
AZAL AAY = o] 22 T3 o] Fe
ap A2 5 ol AHolrh
B S v d g FollA chi sheksl
Aefoll 4 FFEe] wlolF S A o2 F
o2 wW&5E 7497t dok oludt whA e

geo dF Ff £l dv Wolg o7 B
ahZ abg # g Hejolch old W f-FE FH
S abelE ASE 3 1¥xA e ASE
ole)h, Pan® & Af 2ol wlej®at 7hat
H Ao d wof ol s A Ff arEe] EobAl
o A ujEo] 4 W] oAM= T Mulelo] A n}

odo] Fo}l Erle AL A4 Etsion

Ludwing® & & f Ao} duofalel]l &F 7}4|3}
o} frukordd AL §ote o|mizhx| ol & A4k
=l T AMaew Mele]l e oA
o] Q15upgko g wWatclw Fskglch. Nau®
oA fretell widbe Fobxl o] AMulEle] 4 &
Ak Fgsloich st Alsjeol 4l A wiH o]
4o g4 zetEo] F| Frlo xEse] Sle
74$-2| Muleo] 48 wdty, o} & dhve el A
HE ulHlo] o2 zotFoel AfEl s
o] Mule)o] A& Fgkel
Hood Foll A e shok F AHojdu o] Hell o
Bhol Aol dwlo] g 7hAIBFERe] A wiE] o] A 2
A g Falod-g AW aasln Aof e
2o w530 AF oo W Malelo] 42
el Hslol 8 ordEe] 2ol F Bl All

e Aol d Aole] - HEE AW,
Gukal Hujelo]d =] ofd-g 23l 7}
b ool g el fubsbael Al 4

Hog ofF Fr2 et
AFHAX|
Fig. 1-& Agaa|e] Mekxols 2ofdulof

frame

acryle journal bearing

pressure tap

o gear for velocity

/ detection

lip sea!

470

e

. i
oil in cil out

TF“’ .

air in

S $ ib air bearing
. -~

Fig. 1. Experimental apparatus.

45



Journal of the KSLE

g, & EmO!WJWi loje) o sl
dsl vl glal AHE 4

‘oo —tr" iO” U_ﬂr’%‘
o
i
el

ele, lolno

2 owlel 7D él""d @H’lél
- 0. 175mmo|

o 8 T

S Fe] o e wgs i Eelol ol %
4 Aol s,

"7‘,119| 2 2
7ol 70mm?) %riél-UiOI 911 6&%01} 3| 2.{
AL 22 AR ok xof o] B
Loyl elel wlak Qe A=l S sH o] G ow
o] ol ofa S bR R ol vk f-8f
= IS0 VG 104 abelshis A9 #p-&8F5] o
TR L5 28°~30T o|vf.

74| shell gk AEe wi Sl 2LR-x A
of A=A - A9-d o] vl b Al g

500~2000 rpm FH--0F -0 0~ 4 kg f/em? &1 £
A shel 4 Wabiond, Wfaol A w9
R Rk EIC AR P
7} 500~2000rpm &l 73-¢-ol Fwub 4l
Aod o] ob el %Ak ol
3ol ol 4 ubabs B qbES o skl of
R Alolxl areloleh i Aulelel 5 wlold
o] 4 ok upaebe] fubol shubslmld 4%

of Wbt aabeli, o] ) Aol o ]

7 W) H] o]

fll o) 4 o] Sio] ukis x o]

% mraba, el
2 Ao el 9o sh
IH HI E] 9]

Fobe Elw, AEwR|olls gl e E] 9}

AR S0 fale s Slalab),

A

Fig. 2 ~7 2 &34 %% 1000rpm la =)
5] <] 000 A 9o ol N w]E)
R R R B R

C
0670l rkﬂlalx1 9% BB Fol 33w

Fig. 27~ Ps=0 kgf/cm? ol =] 7 »]rlfo] <1 x|

o 2SI w0 4 <loln] w9} Ky

46

(h) linsubmerged condition

Fig. 2. Catitation end region.
Px- 0 kgf/em®, N 1 000rpm.

o R gl

AMuje ol AL xled 0 (g o

el w «uk (b)of 4

T
=

G Frolm A -l al w5l yhse] ghgle] 9l
L}“!ﬁﬂﬂwuﬂ‘1*ﬂ?H%%%ﬂﬁﬂ
ol whel roelu 2] el FolAAlEle] ok

|
I L A I S e R

Fig. 30 Ps 0 kgf/em* ! ol 24 u] 1] ‘”l S
o] op s WO apglalel, AHujula] 4l 4o

ﬂdﬁﬂ‘”“w

f*] o) 1,’..“ Srelol] 41 s aie el
sl (hyol] AL w -l sbbe] ol il

S spabe oA A S Ak o 4

[=}
Srejgk 7 ow Feas
B I P I R
o N umv fukak o g SqpEl Ao Ee) L

SoAle] b -u] elellube] A E gl

el Ak §oAelan shal s AW gho), o)

ol




Vol 2, No. 2 1986

‘a) Submerged condition, ‘b) Unsubmerged condition

Fig. 3. Cavitation start region. Ps= 0 kgf/em?, N=1, 000 rpm.

‘a) Submerged condition. (b) Unsubmerged condition

Fig. 4. Cavitation region. P

1 kgf/em?, N=1,000rpm.

(a}) Submerged condition. (b) Unsubmerged condition

Fig. 5. Cavitation region. Ps= 2 kgf/em?, N=1,000rpm.
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Fig. 8. Cavitation end region showing back flow.

Table. 1. The angular length of cavitation
region(°)

(a} Submerged condition

Sha, i abelsh H4 9

N, rpm
Ps, 500 1,000 | 1,500 [ 2 000
kgf/em? >
0 200 210 230 230
1 140 160 170 170
2 100 110 140 140
3 60 70 100 120
(b) Unsubmerged condition
N, rpm
Ps, 500 1,000 | 1,500 i 2, 000
kgf/cm? ™~
0 230 250 260 260
1 170 180 190 190
2 120 130 140 150
3 80 90 100 120
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Fig. 9 —a. Oil film pressure distribution.
Ps= 0 kgf/em?, #/L=0.5, ¢ =0.27.
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