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LEAD INDUSTRIES ASSOCIATION
2«a MADISON AVINUI 

NEW YORK 17, N. Y.

Kovenber 21, i960

SUBJECT: REPRIOT3 CCWCCTTOW

HEW LEAD BEAR DiGS

To Hashers of the lead Industries Association:

4

:

Ve are attaching reprints of tvo recent articles that 
appeared In the trade press, one In "Materials in Design 
Engineering* and the other In "Design Kevs." Both deal 
vlth nev developments in hearings, and both developments 
Involve the use of lead. In on' Instance litharge and In 
the other lead povder. These articles appeared as the result 
of cooperation between the LXA staff and w. rotors of the 
respective publications.

Additional copies in quantities up to 25 are available 
free of charge aa long aa our United supply lasts.

Very truly yours.

KLZ:JBS

Act.

Secretary
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DESIGN IDEAS REPRINT MATERIALS APPLICATIONS

Dry Bearings Reduce Helicopter's Rotor Hub Maintenance

0

Victor W. Wtf*cjkf, tMini 140*

Brock** (mouni* to Subtle**)
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Oiliest, lead-" l'cllon" bearings reduce mainte­
nance in the rotor assembly of a turbinepow- 
ered helicopter. These bearing* require no lu­
brication during the service life of (he hub.

The design goal of a maintenance-free rotor 
hub it complicated by heavy loading of non-ro­

tating components subjected to vibration, inter­
mittent motion, weight limitations and corrosive 
environment!. Normally, articulation uf the ro­
tor hub is accomplished by meant of anti-lric- 

tiou and; or bron/c bearings, both of which re­
quire frequent lubrication. The recently avail­
able otllevs lead Tcllon'* beatings are now used 
to eliminate the lubiication need of helicopter's 
rotor damper assembly.

Material consists of a mixture of lead powder, 
tin percent by weight, and TFE. fluorocatUm 
resin impregnated into a sintered bronre matrix. 
High structural rigidity is imparted to this com­
posite by a tin-plated steel backing. A thin sur­
face layer (O.OOflg imh) of lead-TF E. covers tlte 
sunned b««Hi/c suifaic to prostdc material fur 
the "bedding in" piocess. IV of tl*e>e beatings 
in the critical damper assembly permits elimina­
tion of (0 grease fittings which would have re 
quired daily lubrication.

Tailed l>l\ the Ix-arings are markelrd exclu- 
vnely in (he I'.S. by Spiul products Dept of 
Carlnck, Iik .. Camden. N. J. The dry hearings 
air used in the Navy's I1SS2 (win gas-turbine 
brli<ojitcr dt\rloj»ed by Sikorsky Ai'craf* Dlv 
<4 l'mietI Aircraft Cnrp, Stratford. Conn.
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1 Low Friction Coating
j O Works Best at 600-1200 F

Lead monoxide provides high temperature bearing surface

3 A new bearing development 
makes u m 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 coating* were developed 
at the NASA Lewis Research 
Center, Cleveland.
Applied like porcelain enamel 

Effective lead monoxide coat­
ings of aevera) compositions have 
We successfully applied. In the 
ra».noer of porcelain enamels, to
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stainless steel (types 440C and 
304) and to Inconel X. One of the 
better coatings, combining excel­
lent adherence with low friction 
properties, contain.- abo'Jt 6% sili­
con dioxide and 5% n->n oxide ab­
sorbed from the s*etl curing the 
firing operation.

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

Unlike conventional lubricating 
systems w hich function best when 
lew surface temperatures are 
maintained at the bearing inter­
face, the NASA coatings lubricate 
best under conditions that tend 
to promote high bearing surface 
temperatures, l.e, high ambient 
temperatures and high sliding

velocities. At sliding velocities 
ranging from 2400 to 10,000 fpm 
(Fig 2) friction coefficients were 
within the range 0,05 to 0.08 at 
aQ temperature* studied.

Reason for such performance la 
probably the formation of a glared 
or vitreous surface promoted by 
the lead monoxide (n the cone of 
sliding. Sliding then takes place 
by plastic or viscous shear rather 
than by shear along crystal planet. 
Endurance life and temperature

Endurance 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 S. Although these 
coatings were designed to operate 
in the 600 to 1200 F range, the 
data show that both life expect­
ancy and friction coefficient are 
goed enough in coot operation to 
recommend them—even when tha 
bearings must be started or cycled 
through room temperature
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