BEARING MATERIALS
FOR ROPER A, F, 3600, AND Z SERIES PUMPS

BRONZE

Brenze is the standard beaning material for A, F, 3600 and 7 series pumgps, and it is the best
choice in most applications.  As the attached charts show, bronze bearings are suitable for most
combinations of speed pressure, and viscasity in the pump’s operating range.

Bronze bearings have good resistance jo abrasion and may be used on thin or nop-lobricating
hauids 2t low pressures and speeds.  These bearings contain 1 substantial percentage of lead and
shouwld not be used with Bquids where contact with lead is 2 problem.

IRON

Castiron bearings are avatlable on all four series of pumps They have excellent abrasion
resistance, but can be used on thin liquids only at very low pressares and speeds. Gear pumps ate
not designed for liguid which contains particles of solid matter, but if the particles are smaller than
L027, they may sometimes be used. When gear pumps are used on laguid contuining abrasive
particles, the wear in the bearings is usnally the most severe; nusing tros bearings dlows thess
puraps to handie sore moderately abrasive Houids.

CARBON (not available on “F” series pumps) -

Roper’s carbon bearings ars made *‘mm carbon graphite impregoated with & plastic resin. They
have excellent lubricating properties, and should atways be used on non-lubricating liguids. They
alse allow the highest pressures and speeds on thin liguids,

Carbon bearngs have very low abrasion resistance and shonld not be wsed on any louid with
abrastve particles because they will wear mapidly.



BEARING CAPABILITY
AT OPERATING CONDITIONS

After determining the speed, flow, and horsepower for your application, check the bearing
capability of the pump you have chosen.

Turn to the applicable Bearing Capability graph.

The PV limit for the bearings is a product of the bearing operating pressure. P. and the shaft
surface velocity, V. PV Limit is an established parameter used o define the limiting conditions
under which a pump can operate without hydrodynamic effects. Since you will not have all of
the data necessary io calculate the PV limit, the calculations have been made for you and plotied
in the Bearing Capability graph.

To use this graph, draw a line up from the RPM and from left to right at the pressure at which
your pump will be operating.  If the intersection of these Lines is below the PV limit bine for the
bearing material that you will be using, the pump bearings are capable of operating at the speed
and pressure of your application at any viscosity between 30 and 10,000 SSU.  If the intersection
of the lines is 2bove the PV limit line for the bearing material that you will be using, you will have
to determine the hydrodynamic capability of the bearings. This is done by drawing a line from
the zero point through the intersection of the speed and pressure lines that were previously drawn.
Next, interpolate the viscosity that this line would represent. The pumgp that you have chosen
will operate at the application speed and pressure as long as the liguid viscosity 15 equal to or
higher than the viscosity represented by the line that you have drawn. If the bearing capability of
the pump you have chosen does not fall within the Hmits shown by the Bearing Capability graph,
you will have to pick a different pump.



What “PV” means and how to use IT

When two bearing surfaces rub against each
other, wear is inevitable. The rate of wear is influ-
enced by the pressure they exert against each other
(P), the velocity at which they move over each other
(V), the length of time they are in contact (T), and a
wear factor constant (K), unique for each combinatior.
of surfaces. K is a function of the surface characteris-
tics (roughness, coefficient of friction [COF], hard-
ness, ability to resist deformation under load, etc.).

The standard formula for calculating wear is:

| | W= KPVT
Wear = material (thickness) worn away in
inches or milimeters.
K = wear rate constant unique to surfaces

in contact, given in insmin/ftelbehr
or mm3/msNhr.

Pressure = force between the surfaces in Ibs/in®
or N/mm?Z.

Velocity = rate of motion in fi/min or my/min.

Tirme = duration of contact or operation ir
hrs or min.

If K and the thickness or wear tolerance of the .
bearing surfaces are known, then the service life of
the bearing may be calculated for various combina-
tions of Pressure and Velocity, or "FV factors.”

The amount of wear and service life will be direct-
ly proportional to PV factors below a certain limit. This
“limiting PV factor” is the point at which increasing P
or V converts normal wear into accelerated wear,
often leading to catastrophic failure of the bearing.

Several factors influence the Limiting PV factcr,
including temperature. Surfaces moving in contact
generate heat which must be dissipated if the bearin¢
is to survive. Low COF materials (lubricants, coat-
ings) reduce the rate at which heat is generated and
help preserve the bearing. All bearing materiais,
including fluoropolymer coatings, must be used
below their limiting PV factor to avoid failure.
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IPC.GEN Roper Pump Company

SERVICE NOTES

Additional copies of this manual may be obtained, free of charge, by contacting a distributor or the horme office of;

Roper Pump Company
£.0. Box 269
Commerce, Georgia 30529

Telephone: (70€) 335-5551
TeleFAX: {T06) 335-5505 -
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