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ABSTRACT

There is a certain relation between the performance characteristics of the porous
metal bearing and the porosity.

Since the relation is not explicit, author tried to investigate it by numerical analysis
and experiment.

The analysis and experiment show that the load carryving capacity decreases as porosi-
ty increases while attitude angle and friction paramerer increase as porosity increases.

NOMENCLATURE
Amni . coefficients e . eceentrieity
b . breadth of bearing h . thickness of film
Bni ! coefficients H > wall thickness
c . radial clearance P > pressure in film region
Cmn . coefficients P* ! pressure in matrix region
d : diameter of journal q » velocity of lubricant in matrix
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r . radius of journal

$ . Sommerfeld Number

V. . radial velocity at y=H
U . peripheral velocity

W [ load capacity

P* . laplace operator

™

. eccentricity ratio

. absolute viscosity

. angular distance from line of centers
. friction coefficient

. permeability

permeability parameter

- e g R 3

. attitude angle
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a. porosity

Porosity &

=1- OO URUPR (1
f Do )
where f ! porosity

o0 > density

o, - density of the metal in the
non= porous form
o7 FojAc},
b. oil content

volume of oil

oil content =
volume of the pore part
................................................... (2)
c. L. F. (impregnation factor)
. oil content
L p. =0 (3)

porosity

d. Permeability
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A A 2 permeability &
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where Q : volume flow rate
0p : pressure drop
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del ol s o 4 dalh

S=77%(%>2 ................................. i
o2 viebwtot

I o LUre fts ASTM Hi-£x5 A5
of 4 Ao} o, thE Fofal WgH A S
£ AlAbehedl AbE-xlch

W=L0OAD-45.4/2 (kg =)

=22.7-9.8-10° LOAD (dyne) - 42)
U=n(rpm) - 7+ D(em)

=0, 183 * n{em/see)
of 7foll 4} WE dyne o2 A AHgH 7 & by
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4S8 Fasl A Aoz Ao A gl
7} poise (dyne-sec/cr) ol 7] wi Fo| o},

o} A 4= (friction parameter) <

F=pur/C v 44

2 Folzloh, rpm | U LOAD | TORQUE |PV| g7 |S
Ayl dlolel= 27 b2 Porosity & rpm | LOAD ur/C R

7 dojg e 4554 vlmely, 49 o

o|efo} w3tz Y3slod TABLE 4. 3 #&

a
ok

2 7243% TABLE 5. o =4

= e

32 22

ol
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TABLE 4. DATA CONTROLINGPROCESS

TABLE 5. CHARACTERISTICS OF THE TEST
BEARINGS BY THE EXPERIMENT
rpm X LOAD BEARING BEARING I BEARING I
FRICTION 119, 00 77. 00 130, 00
250X 0. 25 PARAMET
Som. No. 0. 12 0. 36 0. 08
FR. PA. 92, 78 0. 00 117. 25
500 % 0. 25 ) 5 ! e
Som. No. 0.06 0.09 0.03
) FR. PA. 66.5 77. 00 99. 3
500 0. 5 i
Som. No. 0. 14 0.25 0. 08
FR. PA. 74, 6.5 85.3
500%0. 75 ) , b b0 '
Som. No. 0.28 0. 63 0. 34
) FR. PA. 75. 08 72,19 83. 04
500 1.0 . : ' 5
Som. No. 0. 38 0. 51 ’ 0.19
FR. PA. 69.3 70.0
750 X 0. 25 ) _
Som. No. 0. 08 0. 11
0 FR. PA. 69.3 7.0 80,0
i ’ Som. No. 0. 16 0, 26 0. 12
) FR. PA. 34,66 38.7
750 %0.75 ‘ -
Som. No. 0. 29 0. 04
oL FR. PA. 38.5 B 51.4
wea Som. No. 0.33 0.27
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rpm X LOAD BEARING 1} BEARING [ BEARING Il
900X 0. 25 FR. PA. 38.5 _ oL 4
’ Y Som. No. 0. 08 0. 23
1000 5 0, 5 FR. PA. 23.1 57.76 51.4
X
Y Som. No. 0. 08 0. 09 0.23
1000 % 0. FR. PA. 38.5 68. 26 47.1
e Som. No. 0. 16 0. 22 0. 03
1000 < 0. 75 FR. PA. 66. 5 60. 90 73.1
- Som.  No, 0.35 0. 33 0. 13
1000 - 1 0 FR. PA. 113.75 B 51. 73
Som. No. 0. 08 0. 03
_ FR. PA. 12.25 12.75 15.4
1250 = ( .
Som,  No. 0,17 0. 08 0.04
_ ~ FR. PA. 12.25 12.25 16. 4
1250 < 1.5
Som.  No. 0. 19 0.25 0.12
FR. PA. 12.25 16.63 L2
1250 < 0. 75 ‘ ’ o te.7
Fom. No. 0.17 0. 31 0.13
< ’ 7 25
P FR.PA. 7.8 ) 12,53
Som. No. 0. 46 0, 34
% ‘——" meeans that data is not available because the test apparatus is overloaded.
4 -2-2 RS MRRO CHEH HE _ _
Lo ) TABLE 6. o) 8435 4giola o1& 359
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ol Tz wfodslofof g,

TABLE 5. ¢ Aglzda2 #fatsle] ye g A
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99
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TABLE 6. RANGE OF THE VALUES OF
ANALYSIS AND EXPERIMENT

L
PERMEABILITY [ S 0. 466 — 13. 308
0. 001 F 0.695— 24,905
¢ 32.560- 75486
0.01 S 0.449-  7.017
F 1.317— 25.873
g 41.299- 75972
0.1 s 0.33 - 2,004
F 4.614-  35.279
¢ 58.981- 79.404
1.0 S 0.09 - 0.38
F o 24.509- 122. 164
¢ T78.692- 86.717

E

POROSITY

S 0® - 0.51

2%
12.25 = 77.0
s 0.06 - 0.46

o6t
6% F 7.88 - 119.0
s 0.03 - 0.34

339
& F o 12.53 - 130.0

Aol 2] of op kAo 3 vlameb, 4 A
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