TYPICAL B

EARING AND BUSHING APPLICATIONS IN A DIEsEL

As this illustration shows, many . types
of bearings find use in modern engines

As new alloys and binations of ls come into use, se-

lection requires better knowledgo of Beuring requirements and
properties of materials. Here are practical pointers on both*

® As ENCINE SFEEDS INCREASE and bear
ing loads grow heavier, lining materialy
faco ever more severe requirements. To
meet these demands, original babbius

Bearing Requiremonts. To prove sult-
able for bearing service an alloy must
display: (1} adequate fatigue strength
(2) good embedability and conf;

cracking finolly results in detachment
of pieces of the lining, known as spall:
ing or “shellingout™ This in turn
cayscs progressive failure of the bear
ing due to increased friction and over-
heating, resulting from disruption of |
the surface and consequent faulty flow
of Jubricating oll. The photos of fs
Ugus failure on p 76 illustrate this,

Tt is hard to obuain & true picture of
the relative fotigue strength of allop

have been improved and new alloys de-
veloped. While the new materials are,
in general, superior to babbitts in load-
carrying ability, they are apt to be less
tolerant of departures from sound de.
sign, accurate construction and good
operation. Thus sclection of lining ma-
terials is today an exacting job, requir
ing thorough tnderstanding of what is
required of a bearing in a given ap.
plication and of the p. ies of bear.
ing alioys.

sistance to corrosion, and (5). !f used
as a lining, bondability. Let's Jook at
each of these characteristics to grasp its
meaning and assess Ita impottance,
Fatigue Strongth. Many rate fatigue
strength as the most important of bear-
ing-alloy characteristica. “Failure from
fatigue usually starts with cracks at the
surface, which work downward well
into the metal and (requently turn side-
wards hefore reaching the bond, Sych

74 (70)

ability (3) resistance to selzure (4) ro~-

b of the difficulty of duplicating
service conditions, There is little sin:
ilarity between the ordinary fatigus
tests and actual bearing operating cos-
ditions, The closest approach to acto-
ality would ba a test by Aexing—oper-
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ing information regarding bearing eppllcstlons
glnlll-:;p"lmiom will secve ns o guido in selecting

Eﬂeﬁlllv' X
MAIN AND CONNECTING-ROD BEARINGS

“**In maln and connoeting-rod bearings, the journal is rotat.
ad in elmost oll cases fubrication fs sufficlent so roaterisl
bp‘,;lun dopends largely on bearing fonds, Within their
;:.M.nylng capecity, lead- or timbose bubbitts are pre-
feered. As loods increasa,. higher-duty materiols come into
" the picture. Highlead coffper alloye havo been used, but in
soeh cones it in necensary o keep shalt hordnoss up te about
“heine)). This reduces shaft wear substantially, particn.
. larly andes abrosive conditions. With trimatnl beorings—
I comiging of an intermediate loyer of copper-lead, and o
! m(mnyu of 7 jon-plated white metak d alumi
o bearinga, it Is found tha such shaft hardness Is not needed.
- This mokes {1 possible to uso high-duty bearlng muteclsls
¢+ on largn diessl shafts where heat treatment is not always
economical.

' ROCKER-ARM BUSHINGS

- Although oscillating motion is inherent In. rocker-arm
bushings it has heen found that un. or bead:buse habbitta
are estiafactory for light loads, For medium londs, o 25%
leaded bronzo Ji cfien wind, requiring & hard thaft. In
highly leaded applications and {n largs diesels, it becomen
necessary to revert 1o higher duly moterials, such as 80%

g

copper, 0% lead and 1055 uv, whb shafts of about 60
Rockwell € hordncss.

PISTON-PIN BUSHINGS

High Impact looding snd, in mony cases, limlted lubrica.
tion have mude it necessary 10 incorpornte extremely bard
piston pins a3 well as hard and bighdosd-carrying besring
muterinl, Split stcel-backed bushings lined with 80% copper,
10% lead, snd 10% tin have slmost entirely climinnted
di fty in these applientl In tome cases, on alloy of
copper, with 4% each of tead, tin, ond sin, is used 21 a0
ulternate, porticularly in smaller dicsels.

STARTER.MOTOR BUSHINGS

Becsuse of i i ] and tho possibility of
improper lubrication, 25% copper-lesd graphited aplit bush-
ings have found wide ye in starter-bushing applications.

OIL-PUMP BUSHINGS

Lobriention usually proves satisioctory in oflpump body
‘and driven-gesr opplications, ond tin- or lend-bose babblus,
along with nluminum bearing siloys, find use.

CAMSHAFT AND GENERATOR BUSHINGS

Decanso of rotating motion, light loads and ample Jubrics-
tion, N is ndvontegcous to cmploy Use tin- or Jeadbase bob-
bins and aluminum olloys, alithongh copperlead slioys are
sometimes being nsed. |

Demands of Diesel

S.ervicéj‘f(:(:).n'ditions
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Ing and clesing the bearing—causing
sliernating tension and compression
sress in the motal, Unfortunately for
clear understanding, flexing of the bear-
ing shell is not always the major cause
of failure, It is, however, a contributing
cause and sometimes the sole cause.
Tho tenvion stresses required, in addi-
thon to the normal compressive stresses,
ey result from the difference in rate
of thermal expansion between the line
h'll nd the back. In'a stecl-backed
Uin-base babbitt.lined bearing o riss of
F can produce over 13,000-psi
stresy, higher than the yield point of
0y ordinary babbitt, Such tension
ttresses, plus the normal compression,
Ay open cracks in the surdace.
Stress in lining maserial after casting
°: the backing is high and of the order
- o magnitude of the lining’s yield point.
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relieves it. Cooling down to room tem-
peratyre cuuses stress to return to a

high value, E of

ments vary greatly from engine to en-
gine, and with geographical and cli-
matic diti Where oil and alr

conditions showa that during atarting
and inltial running before the bearing
warms up, tensile siresses will be high
but they become smail when the bear-
ing runa warm.

It has elso beon shown that cracks
indicating incipient fatigue failure can
be produced by altemate heating and
cooling of a portion of the lining sur-
fnce through relatively few cycles. In
early fatigue [ailure, the bearings often
show signs of excessive localized heat.
ing of the surface.

Today's clearer picture of faligue-
failure causes hos influenced the trend
1o thinner linings. Reducing thickness
of the lihing does not prevent the
stresses but it does decrease their size.

‘b ®a the bearing i1 subsequently
tated to 150 F, gtress drops to a small

ue because the high rate of creep
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Embsdability. Inevitable p of
dirt in diese] enginea demands that
bearings display embedubility. Require-

filtration are employed, the variation_
is lcas and tends to depend mostly on
filiration effectivencss.

When dirt enters the bearing clear-
ance space, it must embed in the bear-
ing material or cut a groove around
shaft or bearing. This should not be’
confused with the scoring resulting
from- insuffici i h
istics. Confusion may be avoided by
reserving the term “scoring” for the
casc just mentioned and using the term
“eut™ or “dirt-cut™ to refer to bearings
grooved by dirt and foreign matief.”

Conformobility, 1f it were possible
to construct engines with complete ac.
curacy and alignment, and if no dis-
tortions occurred in operation, the con-
formability of o bearing material would
have littlo or no importance. Actually,
of course, firing loads and other oper-
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