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Examples of Plain Surface
Bearings

In plain surface bearings the shaft moves relative to the
stationary bearing surface — there 1s sliding contact versus
rolling contact.
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Bronze Bearings

Bronze and Polymer Bearings are
two examples of plain surface
bearings.

Polymer Bearings

www.igus.com/iglide/iglide.htm




Journal Bearings

Plain Surface Bearings are often called jour nal bearings.
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usually employ a
lubricating fluid
between the bearing
and the journal.

Polymer bearings are
often self-lubricating
and do not employ a

s Housing lubricant.

Mott, Fig. 16-1



L ubrication Zones
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Hydrostatic Bearings

Pressure 1s used to lift the journal off of the bearing surface.

Assumed pressure distribution
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Mott, Fig. 16-9



Boundary Lubrication - Bearing
Materials

Bronze — copper with tin, lead, zinc, or
aluminum alloying elements

Babbit — lead or tin with copper and
antimony alloying elements

Aluminum
Powdered M etals (Sintered metals)

Polymer s (plastics)



M anufactur e of Powdered
Metals
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furnace

Metal granules are (N
. . : pressure
formed by cooling liquid source

metals 1n jets of water.
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www.mpif.org



P/M Compaction Cycle

1 Cycle
start

2 Charging
ifilling) die
with powder

3 Compaction
begins

4 Compaction
completed

3 Ejection
of part

6 Recharging
die

P/M Design Guide, Metal
Powder Industries Foundation



P/M Sintering
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PV Factor
(Used for Boundary L ubrication Design)

PV <(PV),,
P = Force/Projected Area [psi]

V = Journal Surface Speed [ft/min]

PV defines the maximum
combination of pressure
and speed that a bearing ™ o
material 1s capable of N
withstanding.

Projected Area

PV Calculation based on this area




Velocity Calculation
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Temperature Adjustments

PV factors are determined at a specific ambient
temperature.

] If an application is at a temperature significantly
different than that at which the PV factor was
determined, a temperature adjustment factor will be
required.

] Consult with the bearing manufacturer to obtain
appropriate values for a specific material.



Sample M anufacturer’'s Data

[BLz50 2,610 (9,200 - 30 |4+ 240F  3WT |Charcoal Glesry
I]]um'iphm (ot effctive, mberchangs with bronee beanngs
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i 5075 [rEg00 05-15 (40w H1TEF [MEF | Felbow
Diegcrpen  |[Leow wear, Low frction matenal
Ideal for: | Stanless, Aherevm Shafts
33400 11600 |[2Eg00  L0%- .18 ||40w+ZTSF 430F Drark Gray
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|iz (20300  Mzm00  03-12 |40 +3275F  [518F |Glossy Black
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Sample Dimensional Data

| TMuominal Sizes | T after Pressiit Housing Bowe | Shaft Siae
Part Ll 2 | bl | Max. | Min.  Max. | Min | Max = Mis

B

G5l-0203-03 [ s [ane 1269 1251 1878|1873 1243 123
GEl-0203-4 (18 s [we 1289 1251 1878 1873 1243 123
Gsl-0203-08  [1 And e 1288 1251 1878|1873 1243 | 1236
GEL03M-04 |36 1M [1e 182 1873 2503|2497 1265 1858
GELIM-06 316 14 [ |18 1873 2503|2497 1865 1858
GET-034-08 |6 14 (e [18s2 1873 2503|2457 1865 1858
GET-0405-04 1M S (1M 2521 U2 3128 |3 ME0 2481
GET-0405-06 |14 SN (3 (2521 (M98 (3128 |31 M50 2431
GE-0405-08 (1M A6 | (2521|2488 3128 312 50 2431

GEI-0405-12 (14 A6 |3 2521 | 2488 328 3122 (2450 | 2481
GEl0s06-d  [se we e (34 |[mes o msr (37 [ans e
GSI0506-06 w16 3B [ (348 [mes (Evsr (37 [ans (306
GSl0506-08 w16 3B (w2 (348 [mizs (37sr (37 [ans (306
GSL0%06-12 w16 wE |3 348 |[;zs 3msz (37 [3ns 3o
GELOE07-4  [WE 1532 |(we (3773 [3ms0 4 [4ema (30 | 3TR
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Assignment

Design a plain surface bearing for a radial load of 300
Ib on a 1.5 inch diameter shaft rotating at 625 rpm.
Use an L/D ratio of approximately 1.0-1.5. Consider
both bronze and a polymer material for your design
decision. Explain the advantages of the design using
one material over the other. You will need to find
allowable PV data from manufacturer’s data
(recommend looking at www.igus.com).

Review information provided by Metal Powder
Industries Foundation at



