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LEAD INDUSTRIES ASSOCIATION

292 MADISON AVENUVE

NEW YORK 17, N. Y,

November 21, 1960

SUBJECT: REFRINTS CONCERNIMNG
REW LEAD REARINGS

To Meobers of the [ead Industries Assoclatiom:

We are attaching reprints of two recent articles that
appeared in the trade press, one in "aterials in Design
Engineering” and the other fn "Design Nevs." Dotk deal
with new developments in bearings, and both developments
involve the use of lead, 4in cz~ instance litharge and in
the other lead powder. These articles appeared as the result
of cooperaticn betveen the LIA staff and vi. ~tors of the
respective pudblicetions.

Additional coples in quantities up to 25 are availadle
free «f charge as loog &8s cur limited supply lastas.

Very truly yours,

G r E2y57-~

Secretary
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DESIGIN IDEAS REFPRINT MATERIALS APPLICATIONS

Dry Bearings Reduce Helicopter's Rotor Hub FAaintenance
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SIMOUS ROTOR DAMPER rratricts Jeud and log metien
of blade. Twe split buhings with lotsl arrs of $.094 oq lu
mud withuatd reveving wiidiretional foad of 1236 &
exch ot 0% ek per miaute. (ompieie snd wdden 1 verad
of 120 luad mubpnts branings te thork cundetion. On basie
o rery meciemlnd remlts obiared (rom rigurvas whirlasnd

Keldwide Coverage of Techmical News sad Fagineering 1dean - - -
Vloce thaa 48,000 copics cvery other Vlonday

Reprinted from BFNAN NEKS Vol, 15 No, 22
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rwtingn, which dmulaie o flight tocr conditbons, thew dry
broringh have brem lcocpwrnicd (nte production. Serl Nmer
& sheunk on ok it of domprt houing to provide hard
surfae (ot Braring. Beambet (onisiang ikt Irad-“Telloa™
banhing thea sitacdhes damprt t0 hub

Oillss Icad-"Vellon” bLearings redwe mainte-
nance in the rotor asanbly of a turbine pow-
ered helicopter. These bearings require no lu-
brication duting the service fife of the hub,

The design goal of a maintcnance-free rotor
hub is complicated by heavy Joading ol non-ro-
tating components subjerted 10 vibration, inter-
mittent otion, weight limitations and corrosive
cnvironments. Normally, aniiculation of the ro-
tor hub is accomplished by mecans of anti-lic-
tion and;or bronse bearings, both of which re
quire frequent lubrication. The recently avail-
able oilless lead-“Teflun™ beatingy are now uswed
to climinate the lubrication need of helicopter’s
rotor damper asscmbly.

Matcriat consists of 3 mixture of lead powder,
60 percent by weight, and T.F.E. flusrocarhon
roun impregnated into a sintered bronze matrix.
High siructural rigidity is imparted to this «om-
posite by 3 tin-plated steel backing. A thin sur.
face layer (0.0008 inch) of lead T.F E. covers the
untered browse wuilace 1o provide material for
the “bedding.in” procew. Use of thee beatingy
in the oritical damper ascmbly permita climina-
ton of 10 grease fittingy which would have re
quired daify tubrication,

Called DB, the beatings are markcied exclu-
sacly in the US. by Spevial Praducts Dept. of
Carlink, Ine. Camden, N. . The dry bearingy
are uxd in the Navy's HSS2 (win gasturbine
helicopter deseloped by Sikonky Airarals Div
of United Aireraft Corp, Stradlord. Conn,
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AMLWEATHIER HELKOFTLR, pasercd By twia g
twrbiar ewgines, (a0 (urition & anti submarine wa{ore
weapore vyucm Flving baat hull raabice 8 10 aperste
lroom wotet, land o slmest ony othee wwelace.
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Low Friction Coating
Works Best at 600-1200 F

Lead monozxide provides high temperature bearing surface

@ A new bearing development
makes use of the lubricating prop-
erties of lead monoxide (PbO) to
provide a low friction coating
which can function from room
temperature up to 1250 F. Lead
monoxide coatings were developed
at the NASA Lewis Research
Center, Cleveland.
Appited like porcelaln snamel
Effactive lead monoxide coat-
ings of several compositions have
here successfuily applied, in the
moaner of porcelain enamels, to
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stainless steed (lypes 440C and
304) and to Inconel X. One of the
brtter ceatings, combining exesl-
lent adherence with fow friction
propertles, eontainr abo::t 6% sili.
con dioxide and §% 1.1 oxide ab-
sorbed from the steel au-ing the
firing operation.

The coatings are applied as &
dry powder or sprayed on as &
water slurry, then fired in the
range 1650 F to 1800 F. Such
firedon filmg provide lower fric
tion coeficients at temperatures
exceeding 600 F than commercial
resin-bonded molybdenum disul-
fide coatings (see Fig 1),

High temperatures help

Unlike conventional lubricating
systems which function best when
Jew surface temperatures are
maintained at the bearing inter-
face, the NASA coatings lubricate
best under conditions that tend
to promote high bearing surface
temiperatures, f.e, high ambient
temperatures and high stiding

velocities. At aliding velocities
ranging from 2400 to 10,000 fpm
(Fig 2) frictfon coeficients were
within the range 0.05 to 0.08 at
all temperatures studied.
Reason for such performance is
probably the formation of & glared
or vitreous surface promoted by
the fead monoxide lu the zane of
sliding. Sliding then takes place
oy plastic or viscous shear rather
than by shear along erystal planea.
Endurance life and temgpercture
Erdurance life of the lead mon-
oxide coating seems to be sensi-
tive to temperature, approaching
a maximum at 1000 F, then de-
creasing slightly at 1250 F as
shewn in Fig 3. Although these
contings were designed to operate
in the 600 to 1200 F range, the
data show that both life expect-
ancy and f{riction coeflicient are
gocd enough {a coul operation to
recommeand them-—even when the
bearings must be started or cycled
through room temperature
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