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(Y)dsaad

Maximum Maximum
load Limiting PV operating Coefficient of
capacity P value temperature  Coefficient of expansion
Material (MN/m?)  (MN/ms) (°C) friction (%10 %/°C) Comments Typical application
Carbon/graphite 1.4-2 0.11 350-500 0.1-0.25 dry 2.5-5.0 For continuous dry Food and textile
operation machinery
Carbon/graphite with 3.4 0.145 130350 0.1-0.35 dry 4.2-5
metal
Graphite impregnated 70 0.28—0.35 350—600 0.1-0.15 dry 12—-13
metal
Graphite/ 2 0.35 250 0.13-0.5 dry 3.5-5 Suitable for sea
thermosetting resin water operation
Reinforced 35 0.35 200 0.1-0.4 dry 25—-80 Roll-neck bearings
thermosetting plastics
Thermoplastic 10 0.035 100 0.1-0.45 dry 100 Bushes and thrust
material without filler washers
Thermoplastic with 10-14 0.035-0.11 100 0.15-0.4 dry 80—100 Bushes and thrust
filler or metal backed washers
Thermoplastic 140 0.35 105 0.2—0.35 dry 27 With initial For conditions of
material with filler lubrication only  intermittent operation
bonded to metal back or boundary
lubrication e.g. ball
Joints, suspension,
steering
Filled PTFE 7 Up to 0.35 250 0.05—0.35 dry 60—80 Glass, mica, For dry operations
bronze, graphite where low friction and
wear required
PTFE with filler, 140 Up to 1.75 280 0.05—-0.3 dry 20 Sintered bronze Aircraft controls,
bonded to steel bonded to steel linkages, gearbox,
backing backing clutch, conveyors,
impregnated with bridges
PTFE/lead
Woven PTFE 420 Up to 1.6 250 0.03—0.3 — Reinforcementmay  Aircraft and engine
reinforced and be interwoven glass  controls, linkages,
bonded to metal fiber or rayon engine mountings,
backing bridge bearings
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Example 5.1
A bearing is to be designed to carry a radial load of 700 N for a shaft of diameter 25 mm
running at a speed of 75 rpm (see Figure 5.8). Calculate the PV value, and by comparison
with the available materials listed in Table 5.2 determine a suitable bearing material.
Solution
The primary data are W=700 N, D=25mm, and N =75 rpm.
Use L/D =1 as an mitial suggestion for the length to diameter ratio for the bearing.
L =25 mm.

Calculating the load capacity, P

W 700 |y MN /a2
~ID 0025x0025 - cYR/m
o7\ D 0.025
V= wr = (—T)N— — 0.1047 x 75 — 0.09816 m/s
60/ 2 >

PV = 0.11(MN/m?)(m/s)

Multiplying this by a factor of 2 gives PV =(0.22 (MN/m s)
A matenial with a PV value greater than this, such as filled PTFE (limiung PV value up to
0.35), or PTFE with filler bonded to a steel backing (limiting PV value up to 1.75), would give

an acceptable performance.

700 N |
o f
[ I
A || ||
Figure 5.8

Boundary-lubricated bearing design example (dimensions in mm).
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Example 5.2

The paper feed for a photocopier is controlled by two rollers that are sprung together with a
force of approximately 20 N. The rollers each consist of a 20-mm-outer-diameter plastic
cylinder pressed onto a 10-mm-diameter steel shaft (see Figure 5.9). The maximum feed rate

for the copier is 30 pages per minute. Select bearings to support the rollers. After IMechE
(1994).

Solution

The light load and low speed, together with the requirement that the bearings should be cheap,
clean, and maintenance-free, suggest that dry rubbing bearings be considered.

The length of A4 paper is 297 mm.
The velocity of the roller surface is given by

-j.
Vidler = 30 %0297 _ . 1485 m,s.
il

The angular velocity of the rollers is 0.14850.01 = 14.85 rad/s.
The velocity of the bearing surface is therefore

V = 1485 = 0.005 = 007425 m/s.

An L/D ratio of 0.5 could be suitable giving a bearing length of 5 mm. The load capacity is

W20
LD~ 0.005 = 0.01

PV = 0.4 x 0.07425 = 0.0297(MN/m?}(m/s).

P =04 MPa

Forthis low value of PV, the cheapest bearing materials, namely thermoplastics, are adequate.

Steel shaft

Plastic cylinder

Figure 5.9



