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W R OBEE (J3T) : The purpose of this research project is to obtain better understanding of
rheological characteristics of films driven in elastohydrodynamic conditions, in which high pressure
high shear rate are applied to cause abnormal film shape. The temperature distributions of oil film and
surfaces were measured by an infrared microscope with a high accuracy. The film thickness was
measured by white light optical interferometry. In addition, a diamond anvil cell was used to make the
phase diagram of lubricant under static conditions. It was found that the temperature rise was quite small
in abnormal film shape even in high sliding conditions. The film thickness distribution appeared to
change the shape because of solidification as a consequence of high pressure.
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lubricant molecular formula | melting point
decanol CioH,,0 7°C
benzylalcohol C;HzO -15°C
ethyleneglycol C,HO, 15-25°C
glycerine C;HgO4 28 °C
lauric acid C,H,40, 44 °C
chlorotetradecane C4H5Cl1 -3°C
dodecylamine Ci,HyN 25°C
tetradecane Ci4Hsg 6°C
hexadecane CisHss 18 °C
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5=-0.9 =-1.2 =-1.5

(a) lauric acid u,,=2.5 m/s, pPma=0.52 GPa, T=52 °C

$=-0.3 $=-0.6

5=-0.9 =-1.5

(b) chlorotetradecane u,,=4.0 m/s, pyu—=0.52 GPa, 7=20 °C

=0 =-0.3 $=-0.6

5=-0.9 =-1.2 =-1.5

(c) dodecylamine u,=4.5 m/s, ppu—=0.52 GPa, 7=29 °C

=0 $=-0.6

5=-0.9 =-1.5

(d) n-hexadecane u,=4.5 m/s, pju=0.52 GPa, 7=20 °C
X5 (ESH A Z 2 BR O RE B R o H B



§=-0.3 $=-0.6

(a) benzylalcohol u,,=3.0 m/s, pyu.=0.52 GPa, =20 °C

S5=0 §=-0.3 5=-0.6

(b) ethyleneglycol u,=1.3 m/s, pyu.=0.52 GPa, 7=26 °C

§=-0.3 $5=-0.6

$=-0.9

$=-0.9

S=-1.2

$=-0.9 S=-1.2

§=-1.5

(c) glycerine u,,=0.1 m/s, ppu=0.52 GPa, T=28 °C
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(d) 250 MPa
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