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The orientation of the electrodeposited Pb alloy crystal is
related with morphology of the deposits. The orientated
electrodeposits of Pb alloy consisting of the (hoo) plane has
good wetness characteristics when combined with lubricants.

As a result, the adoption of orientated electrodeposits of
Pb alloy for the overlay of bearings has given a 30% or more
increase in the anti-seizure parameter PV than when
conventional deposits are used for the essential sliding
characteristics.

Meanwhile, the adoption of sintered lead-bronze alloy for
the lining material of bearings has yielded a good fatigue and
wear strength characteristics, which was obtained by a newly
developed Cu-Sn alloy matrix and a decrease in the amount
and the grain size of the Pb phase.

By combining these orientated Pb alloy overlay and the
strengthened lining, high performance plane bearings were
developed which has enhanced anti-seizure property and
durability, as proved by component and engine firing tests.
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Fig. 3 Usual concepts for development of materials with anti-seizure characteristic
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O :New material bearing
:Conventional material bearing
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Seizure
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Table 1 Chemical composition and mechanical
properties of lining materials
| New . Conventional
material matsrial
lining lining
o Pb 19,0 23.5
Composition
Sn 7.0 3.5
(mt%)
Cu Bal. Bal
Tensile
strength 285 185
(Npa)
Elongation
1.7 1.5
(%6)
Adhesive
strength | 187 148
(Npa) |
Hardness |
104 75
(HmV100g)
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Table 2  Seizure test
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Fig. 15 Fatigue strength as limit pressure of bearing

a. New material bearing
after 107 cycles at 160 Mpa

50 Hm

r—

b. Conventional material bearing
after 107 cyecles at 130 Mpa

Fig. 16  Micrographs of cross section after fatigue test of bearing
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Table 4 Specification of bearings and condition of engine firing test

a, Seizure test

b, Durability test
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Revolution step

250 rpm/15 min

up pattern
Lubricant oil SN -30
Dil inlet temp 373 ~ 415 K

Load cycle 750 =7600rpm /3sec
(w.0.t)
pattern (holding for GO0sec)
Lubricant oil 5W -30
0il inlet temp 398 ~ 408 K

0il pressure

0.39 ~ 0.48 Mpa

0il pressure
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Fig. 17 Anti-seizure limit of bearing by

engine firing test

Dil clearance 302 um Dil clearance 30+2 um

Shafl material S48C/LCN Shaft material S48C/LCN

Shaft roughness 0.4 8 Shaft roughness 0.4 8§
() :New material bearing Seizure

B } . }
a. New material bearing

(25% down width)

-
b. Conventional material bearing
(standard width)

Fig. 18 SEM photographs of bearig surface

after durability test
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