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Effect of Connecting Rod Big End Stiffness on Oil Film Pressure
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ABSTRACT

A new thin-film sensor that enables accurate
measurement of the oil film pressure of compact
bearings for passenger car level was developed. Using
this new sensor, the oil film pressure distribution was
measured for variety of the connecting rod big end
stiffness, and it investigated those changes. These results
confirmed that the oil film pressure distribution changes
according to variety of the stiffness. Whereas the oil
film pressure occurs with one peak in the load direction
for a rigid connecting rod big end, the oil film pressure
for an elastic connecting rod big end is dispersed and
the direction of peak dose not match that of the load.
In addition, elastohydrodynamic calculation was
performed with the same condition as measurement, and
reasonableness of measurement and calculation was
confirmed.
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Fig.1 Diaphragm sensor
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Fig.2 Thin-film sensor
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Fig.3 Sensor part section

Table 1 Chemical ingredient
Cu Mn Ni
Manganin-6 87.6 9.2 3.2
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Fig.4 Thin-film sensor characteristic
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Fig.5 Assembled experimental device
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Fig.6 Connecting rod

Table 2 Test specification

Type A | B Unit
Conrod Length 138.5 mm
Big-end axial width 30 | 24 | mm
Material SUS304 -
Bearing In-diameter 50 mm
Mean-width 20 mm
Material Cu+Pb -
Oil SAE10W-30 -
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Fig.8 Measurement oil film pressure at 3 000rpm
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Fig.9 Comparison measurement and calculation
at 2000rpm

43.00000000000000
gbobobobooobooobooooooooon
boboboboboboooboobooobobobobo
goooboobobooooooobooooooooboobooo
gobooboobooobobobomobooboobog
goOonooboooboobbooobooboboooo
gboboboboboboooboobooobobobobo
gboboboboboooooobooobobobobo
oo
OO00OEHDOOO0ODOOO0OOODOOODOOOOODOOOO
OOodO0O0OFgioOOOOOOOODOOOOODOODOOO
Fig11 OOO0ODOOOOODOOOODODOO
Type-AUOODOOOOOOODOODOOOODOODOO
gboboboboboooooobooobobobobo
gbobobobobooboooboooboboboobo
gboobooooooboboboboobooogoo
U0O0OTypeB DOOOOOOOOOODOOOODODO
gboboboboboooboooobooobobobobo
gbobobobobooboooboobooobobobobo
gboboboboboooooobooobobobobo

0360



ggbbooboobboobbooboobboo

Type-A Type-B

Fig.10 3D contour of oil film pressure distribution
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Fig.11  Qil film thickness distribution
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Fig.12 Mechanism of oil film pressure distribution
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