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Analysis of Engine Plain Bearings Seizure by the Bearing Tester

goooooo-r
Kyoichi MACHIDA

oooooooe ooooooo®
Katsunori MAKINO  Kenji SATOH

godd

gbobobobooboobooooooooooboooboon
gboboboboobooooooobooboboboonoo
gooooobooooooboooboooooooooboboooo
gboboboboobooooooobooboboboonoo
oboboboobooboooboooobooboboboono
gbobooboboobooooooooobobobonbo
oboboboobooooobooooboobobobobo
gboboobobooboooboooobooboboboono
obobooboobooboooooobooobobobobo
gboboooooboboboboooog

ABSTRACT

A bearing tester that improves the problems with
conventional bearing tester was fabricated and
experiment modes were selected in order to clarify
factors determining the seizure limit of engine plain
bearings. Using this tester, seizure tests were performed
on copper-lead bearings with overlay and aluminum
alloy bearings which are used as automotive engine
bearings. Bearing hydrodynamics calculation was
performed based on the obtained experimental data.
These results clarified that the seizure limit for copper-
lead bearings with overlay is determined by the
occurrence of plasticity flow of the overlay due to the
maximum oil film pressure, and that the seizure limit for
aluminum alloy bearings is determined by the minimum
oil film thickness.
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Fig.6 Confirmation test of the reappear-ability
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Table 1 Tested condition
Shaft rotation speed 3 000 ~ 6 000 rpm
Feed oil temperature 35~140°C
Feed oil pressure 300 KPa
Radial clearance 13 ~20 um
Oil SAE grade 10 W-30
Shaft surface roughness 0.8 S (Rmax)
Oil feed method Shaft feed

gbobobobooboobooooooooooboooboon
gbobooboooooboobooboobo

gboboboboboobobooboboooooooo
gbobobooboobooobooooboobobobooog
oboboobooobooobooboobooboboboonoog
gbobobooboobooobooooboobobobooog
gbobooboooooooboboobooboboboog
gbobooboobooboooboooobooboboboonoo
obobobobooooooooooobobobobo
gboboobooooobobobobooobooog

gobogoboooooooon

41.00000000000

Fig.7 0O0O0OO0OOOOCOOODODODOOOCDOOO
gboboooooboboboobooobao

Fig80 Fig.7 OO0ODOOOOODOOOODOOOOODO
gboboooooboobobobooooooon

300

Seizure point —»

N

[&)]

o
T

200 -

150 Rising secondly

100

Rising firstly
50

Bearing temperature (°C)

0 1 1 1 1 1 1
0 100 200 300 400 500 600

Bearing load (N)

Fig.7 Temperature process of the Pb bearing
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Fig.8 Characteristic of bearing surface of Pb bearing
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Fig.9 Parametric study of oil temperature, radial
clearance and rotation speed on Pb bearing
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Fig.10 Temperature process of the Al bearing
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Fig.12 Parametric study of oil temperature, radial
clearance and rotation speed on Al bearing
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Table 2 Bearing surface hardness

Material Scale Value
Pb bearing HMV10g 13~17
Pb + In bearing T 10~ 13
Al bearing HV5g 42
800
Al bearing SeizurL

600 4|—

Pb bearing

Maximum oil film pressure (MPa)
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< Pb+In bearing
Seizure
200
0
0.4 0.6 0.8 1.0 1.2

Minimum oil film thickness (um)
Fig.14 Caliculation result
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