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I With respect to friction condition:
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II With respect to load-carrying
direction F%KE J7 M 45

1) Thrust bearings HE )5 AK: F,
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'2) Radial bearings [lofizk: F.
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Radial bearings [AJ/0oFl&: F,

~*Solid bearings :used for low speed and lighit
load shaft (the clearance in the bearing can
< be adjusted and it is difficult to
assembly) EELR: B (HPEATTHE, 223
L *Split bearings: common application
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.~ Characteristics and applications ©
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1. Advantages

(D Operating steady , reliably and noiselessly
TAERRE. TIEE. Ry
(2) Under fluid friction, friction and wear are small

and o1l film has a marked damping effect
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2+ Shortcomings

High starting torqtié Fz/7fH 11 K
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3. Applications N F

(DShafts running at exceptionally high speeds or requiring
high-precision guidance or carrying heavy load (fluid
friction bearings )

R, B BT GRIFEEESHER)

(2)Shafts running at 10\& speed noncritical mecha
( non—fluid friction bearings )
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@Spec_lal occasion: for example, split shell ig
required or operating in aggressive media.
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—.~ Contents of the chapter
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(1) Selection of the bearing materials
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() Degign of ngti—fluid frietion
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hydrodynami
lubrication bea:
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R112—2 Materials of sleeve bearings
( materials of bearing shells and
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Bearing shell:

Element contacting directly with journal
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Bearing insert: thin layer which
isaadhered on bearing shell by casting
@r’ pressuring 1in.
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—. Requirements for bearing materials:

(1) Small friction coefficient, good
hepnductivity and low linear — expansi
egertlclient

(efficiency high, stable dimension
argmall temperature increase operating
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(2) High wear resistance, good corrosion
resistance and anti—-seizing
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(3)Enough mechanical strength

( anti—impact, anti—press and anti—fatigy
prevent from press and fatigue failures
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@) Capacity for being run in readily and
modules of elasticity — — &N AR
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®B) Good processing properties, such as
castability, manufacturability, etec
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—.. Major bearing materials M

I, fiREE (HE®. BIKESE) babbitts

j based on tin ¥&EhHiA S % : ZChSnSbl1l—6
| based on lead #EpfAS4E: ZChPbSbl6—1

- Advantages: Small friction coefficient and high anti-
seizing Used for high speed and heavy load
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.. Shortcomings: High cost and low strength Used for
bearing inserts
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{ Tin bronzes ‘##H41: ZCuSnl10P1
Leaded bronzes HEFETHFHI: ZCuSnbHPbb’
] Aluminum—iron bronzes E3ERFH 4 :

Z%Mtea%}g\gsﬂﬁm}%gh strength, high wear

resistance and good thermal conductivity.
for bearing shell and inserts
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3. Brass: used for low speed
and medium load

A R PR

4. Cast iron: used for low speed
and light load
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5. Bearings filled with oil & JH §#7K:
Sintered metal powders| Iron—graphite Fe—f3
Sy At | Bfonze—graphite Cii—%

Porous structure. Filled witlWsed for steady load

0oil Self-lubrication and places which is

Bad roughness =
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6. Plastics #li&K YR}

+ Advantages: small friction coefficient,

$gbftcation and low modules of elasticity
EEEREUN, B AR M

% Shortcomings: bad heat-resistance and low
thermal conductivity. When they absorb
moisture, sizes expansion takes place.
Otherwise, under common load, dramatic
deformation will take place in plastics bed
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. Structures of bearing shell
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. Bearing shells %
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Single metal shell
&
SIBiBle metals shell_

I Bearing inserts are
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2+~ 0il hole, o0il groove and oil cham
i1 PO S N =
‘%« 0il hole JfL— For supplying oil fiH
: .., | Conveying oil Fiz% i
* Oil ;AR . w
¢ 1 EIOOYE YT Distributing oil 434
" Equispacing oil 47
% 0il chamber {E§ Reserving oil Iy
| Steadily supplying oil
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<01l grooves are cut in zones where thene
are not force or there are smaller force
onder to supply oil easily and prevent f
reduce load—carrying ability at same
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§ 12—3 Simplified calculations for bearings
operating with non-fluid friction
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—. Types of failures and design criteria
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7EE ) Wear — boundary film do not
lose BEL7 — 10 FRE AN 3

This has many affecting factors
and analyses are consider
complicated — simplified

calculation Bz 38— F M
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iﬂ) Radial bearings &M &K :

(1) Average pressure is 3
lpretedt Crom oil to be force out!
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Only check p<[p] for low speed or pause
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rotating bearings

A, S N S Yl Y L R, Sl S gD b g _)_?..=‘

L ©
@ pv is limited: ( prevent
from excessive temperature

increasing — oil film lose 1
excessive wear) %
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@v=<|v] m/s ( Prevent from excessive
speed — quick wear)
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(2) Thrust bearings 7] il 7K
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12—4 Load—carrying mechanics of the
h¥drodynamic lubrication bearings
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—. Basic equation of hydrodynamic
lubrication—Reynolds equation (1886%F)
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1. Assumptions &%

(1) Compared with forces of viscous shear,z
inertia and gravity of the fluid are Vef
amdldre neglected l

¥ fE A1 L, ﬁ%ﬁﬁﬁxéﬁ@$?
2%
2) Flow of lubricant belong to laminar fzo
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Y/ BT R M 312
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S

Forces of viscous shear developed in the
layers can be determined by Newton’ s law
of viscous flow.
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(8]
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@) Sliding do not exist between lubricant
planes ENESIESY TP Wi p)

@ The dimensions in the direction
perpendicular to the drawing are assumed
be infinitely large Fh/A&ATIR 7% (ZMTCiiB

(BViscosity and density of the oil do

nadepend on pressure
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ﬁy means of:

@ Equilibrium equation of ™

the oil AR 187 7 A

! @ Newton’ s law of Viscous-

N\ flow N EEEE E R
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‘®Principle of continuity
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T (DEquilibrium equation of the oil
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@ Newton’ s law of viscous flow

A RS R (Rik2)
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By integrating twice and substituting

oundary conditions
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The volume of oil flowing per second through

a clearance of height h and unit width is (side
leakage do not exist) l
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"?B'y’means of principle of
ontinuity of flow
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Convergence wedge
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