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Investigating Plastic Bearings with Inverted Fristion
Ooupling

by
A, A, Lebedev
The employment of plastics in the role of substitutes of noneferrcus metals
and their alloys in friction units appears to be at present time one of the impore
tant problems, the solution of which offers greater technical-econamical effect,
The eassential shorteaming of plastics as bearing material is their poor heat
-conductivity, 4s result the friction heat is removed exclusively by lubrication
and the body of the weight, which leads to overheating of bearing details, loss in
'strength of insexrt, disruption of the fristion process,
The employment,in the role of lubricating and cooling liquid, of water does not
' alvays appeer to be desirable and possible., Coating of metal inserts with a thin
Plastic layex is connected with a aifficult technology of applying coatings and in
a mmber of instances, e.gein tha presence of abtrasive, it does not yield the desired
effeot, |
In connection with this substanmtial interest is presented by a bearing with ine
verted fristion coupling, in the antifriction material - p‘hsti.es-y is applied not
on ths insert, but on the shaft. :
As shown by our investigtions, such a bearing at proper structural execution,
can work under much heavier frietion conditions, than bearings with plastic inserts,
To manufacture experimenta} bearings was used wood pulpe-lamellar plastio DSP-¥
with criss cross arrangement of the 'nmer sheet).Ets physico-mechanical properties

are as followss: '

sracific weight, g/cm3.eele3 = loks ultimate tensile strength,kg/crf...2650;
ultimate compression strength, kg/em=:isl7503 elasticity modulus upon elonga~
tion, kg/oufeee300000; impact strength, n.@/cna...&g relative elongation per
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unit lengthe%eeceled; wanua by Brinell, kg/an?...ls $ heat conductivity, cal/mhrs °C.
...O.lu heat Yresistance, 00000330.1160

Selection of DSR=V in role of antifricticn material is explained by the faot,that
this material has been most thoroughly :lmatientod in friation units, which offers the
possibility of comparing operating results with data of other researchers,

e
See page 2a for Fig, 1

®

“s leSehematic of installation for teating bearings; leshaf$; 2=-insert; 3-dynamo.
meter; Li~damper; S-busking; 6=spherical ball bearing; 7-holder; B=cross piece;
9e-support screw.; 10=loed,

A schematic of tle installation,on which bearings have been tested, is shown in
fig.sle The DSP insert was pressed on the shaft along the setting 53/0 and fixed addi-
tionally from the end with a clamping washer,

Mochanical characteristics of DSP drop considerabdly with rise in temperature
(fige2),consequently as mx:lnmt’r:lct.ton lirdta were accepted the omes,at which the

temperature of the most heated zone of the bearing reached 70°,

The therma) effect of the bearing (M
. Y/ ]
was controlled with the aid of eight cop= 2% ol .
: | !P o N

per-eonatamﬁndithamq‘emles.pnes of which Rrdy ) [

: 20 L. 60 . 80
vere placed in a metal-bushing 5 (£ig.l) Temnepomypa °C

| - ‘ Temperat ‘
at a distance of 0.4 mm fram the friction Mpers tire.

Tige2+Curve showing change trength
surface over the entire circumference, ©¢f DSP in relation to temperature,

The identicity of thermocouple readings was checked by turning the bushing and by

changing places of the thermocouples,
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In the role of lubrioation were used oils: spindle oil 3 ( B0 = 2,9°); machine
oil © (850 = 5,6%e and wvater, | :

In £ig.3 and 4 are shown graphs for the dependence of frisction coefficients upon
apecific pressure and rate of sliding at lvar:!.m lubrication. As is evident from the
graphs, in the greater range of lcads and; speeds the friction coefficient at machine
oil lubrication is smmllex than the trict;.on coefficlient with water lubricatiomywhich
is not being cobserved in ordimry beaungé with DES inserts.A comparison of data in
fige3 and 4 with expggimntgl data, carried out by the acientific research institute
of plywood, and the recommendations of the Orgchermet on the employment of DSP in the
role of bearing material shows, that the @Imnt of inverted couple noticeably

increases the lmding ability of the bearing,.

See page 3a for Fig, 3

™t neJeCurves showing change in frietion coefficient in relation to specific

» 1ssure (we 0476 ,/sec) at lubrications lewith spindle oil; 2e-with machine oilj

3-with witer, '

As is known the load carrying capacity of a bearing depeads to a greater extent
upon the temperature of the most heated zone. In plastic bearings ,thanks to poor
heat conductivity of the insert, the temperature along the perimeter changes pariicu
larly intensively, ant“i:r'tge zone of minimum gaps the insert is often overheated,
which leeds to 1088 in i%s atrength, disruption of the oily layer,disruption of the
friction econdition and sometimes even to burning of the plastic, '

In bearings with inverted coupling coming in contact with most heated zone plas.

tics shrinkages are changing eonstantly, ccndition of cooﬂns the plastic insert arc

FTD=-TTw63=242/1+2 3
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improving, which assures more stable operation of the beering under heavy frietion
conditionss Purthermore, the dissipation of heat in the zone of high temperatures
follows at a more intensive pace,

1
[
!
}

See page 4a for Mg, 4

% (|
F.GeljeCurves showing chmge in friction Vo ‘ R
coefficient in relation to rate of slid- @ - s ¢ 1 &8 1 2 '3 $
ing (p=13.8 kg/ ) at lubrications | Kogpduromy moury .
& l-spindle oil; 2emachine oil; J-watex. i Peint Ceord.
i
The graphs in fig.5 characterize the i Fig.5. Curves showing temperature distri-
' bution along the perimter of the bearing
temperature fields along the perimeter of at specific Jessurea; 6 kg/cnP;
+ 2=1762 kg/em; 3-848 kg/c

the bear*ng with inverted couple at mchinp

oil lubrication at specific pressures of 8,8; 17¢2; 2le6 kg/cx and circvmferenthl
speed v = 2,8 m/sec.As is evident from fige5 the degree of irregular temperature distri-
bution depends upon the specific pressure. But even at a speeific pressure of 246
ke/ou® the tempersture drop is 10=15° which points toward considerable statility of

the thermal condition over the perimeter of the bearing., During water lubtrication the

° .
temperature drop 18 5=7°, ‘ i —
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, Fige.6eDependence curves of temperature of most heated zone and fric. -
m«fnoum upon lub consumption (spindle oil) at v = 0.76 m/sec and p =13,8

The inve.stigated dependences of the friction coefficient and temperature of
most heated zane upon the lub consumption showed,that for each specific pressure ard

velocity, 1.0 for each condition, there is an optimun amount of fed lubrication of

FTD=TT=63=2}2/142 4
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given “ype, A further increase in the amoont of lubrication does not give a temper-
ature reduction of ﬂn most heated zone tnd in friction coefficient,in spite of the
fact that tha temperature of the cutgoing oil decreases. And #0, at D = 13,8 xg/cnf
and v = 0,76 m/sec (fig.6) the rise in ludb eonsumption o above 1.5 Xiters/hr shows
no effect on the operation of the bearing, This, apparently, is true for all plastic
bearings, But at an inverted friction cmﬁmg the amount of. fod lubrication affects
to a lesser degree .Atha_tmeraturo of most heated .z'ena.becam as result of poor
heat conduetion ot—the—p;nsﬂ.o-imert-the hoat—transfer into oil decreases, and the
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role of lubrication as a ooonng 1iquid decreasea in this case, _
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Fige7eTemperature changs curves (I) of @ TFige8. ’I‘ax'z'xg(e’r ture dependence curves of

most heated zone and friction coefficient most heated zone upon angle of lub :&"“’“59

(2) in the rrocesa of bearing operation 'and spooi.ﬁ. pressure p m%-h..l; kg/o

(v =2,8 D/‘”0F1308 1‘5/ . 26,9 k!/ cmé 3843 kg/! 4=1142 kdm $
51348 kg/

In fig,7 are given dependence graphs of friction coefficient ahd temperature

-upon operational time of the bearing beginning with the starting, As is evident from

the graphs the friction and temperature coefficlent are stabilized within 15«20 min,
i.¢¢ in bearings with inverted coupling the stable frietion comdition cm.na quite
rapidly,which is due to more favorable eonditions of heet di‘scharge, The nature of
dependence of friction coefficient and temperature is cne and the same,which indicates
a divect relationship between frietion coefficient and temperature.

Investigatel was also the ffect of .the angle of delivery of lubrication on the
temperature condition of the bearing and friction coefficient, Experiments showed
(£ige8 and 9) that minimum values of temperature of most heated zone and friction
coefficient correspond to the angle of lub delivery of 180=210°, whereby with the

FID-TTw63=242/1%2 5



specific pressure increase of lub delivery effect, as evident from fig.8 and 9, it is
possible to reduce the temperature of most heated zone by 25-30° and reduce the fric-
tion coefficient by 20=30%. '
It was also established, that with " reduction in relstive gap (from
0.03 to 0,012) during oil lubrication the temperature of the beering and friction co-
efficient decrease, At water lubrication the: size of the gesp has practically no effect
on temperature and friction coefficient.After 80 hours of operation under nonstationary
condition the plastic insert and metallic bushing showed gract:loallv no wear,
As result of conducted experiments it is possible-to mkn the following conclue
asionss "
1.The wark of a DSP bearing with inverted friction coupling during lubri-
cation with mineral lubrications of machine oil type is perfectly stable ;nd glves
a mimjmum friction coefficient at v = 0,7 = 2,8 w/sec and p = 25-30 ke/exf s

> @ | 2,General method of investigmting thermal
w:g - . : ‘
3 )| s 'eondition by temperature of cutgoin oil’
0 0o\ 4- :
§ D ] _appears to be inacceptidle to study of
o ; ~
v . R B
' ‘plastic bearings,because the determinant
K% 0 4 *

~ %0n nofbolla CHaNY P, 9-5-

. ‘factor in this case appears to be the tem-
Angle F Lub. deliv, c? degree

Fige9eDopendence curves of friction coer-porature of most heated zone over the peri-
ficient upon angle of ludb denvary :

specific pregsure (w=0,76 sec)t motcr of the insert,

1= Lo} kd 3 2-609 k&/ 803
4e11,2 kg/enf 5 = 13-8

an optimum amount of fed lubrication of given type. A further increase in the amount

3¢ Far each friction condition there is

of delivered lubricaticn does mot offer a teFerature reducticd of most heated zons
in the bearing and reduction :I.n.fr.‘.etion coefficient,
l4e The optimm angle of lub delivery frcm the view point of reducing the friciion
coefficient and temperature of most heated zone appears to be the angle of 180-210°,
5e With a reduction in relative gap n'oﬁ 0,03 to 0,012 at 0il lubrication the tem-

perature and frietion coefficients docrun. o e
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At water lubrication the effect of gap sise on temperature and friction soefficient
has not been revealed, .

6o Investigation showed,that the use or 'mm ocoupling in a plastic bearing
noticeably impraves the thermal condition of the bearing, increases its loadability,

FTD-TT=63242/1+2 7
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