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Mixed Lubrication Analysis of Piston Ring Pack in Internal Combustion Engine

ABSTRACT

Approximately 30 to 70% of the mechanical losses in a reciprocating engine are contributed by
the friction at the piston ring-cylinder interface. The friction characteristics of the piston ring dur-
Ing engine operation is known to as mixed lubrication experimentally, The mixed lubrication mod-
els based on the Average Reynolds Equation have been used by this time in order to study the
tribological performance of the ring. However, the Average Reynolds Equation contains the ex-
pected value term(h,) of local film thickness as well as nominal film thickness(h), so that the
work of numerically solving k, must be included to obtain the pressure in the oil film. The process
of solving hrcauses a greater multiplying in the numerical solution.

In this paper the mixed lubrication analysis using the Simplified Average Reynolds Equation 1n
the piston ring i1s presented. This equation has only h as oil film thickness term. Therefore the te-

dious numerical procedure required to obtain k; is not needed, and also, computation time can be
reduced. |
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3. =¥He 87| 8&ET

h | z21
| 3, (Asperity Contact Functions)
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Zz( ‘—“70+ 22(28‘“522))))} 2{1 C E‘:’In“' |:|—=H)+f;‘:,[|n(4.II!-*—}-JF'J]ﬂI H£3 5
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FH(H-)={C‘(4,O—H)EE, 4.02H3+5
A7)A z=H/3 0, | H>4.0
";“S’:{1—'1:::3"‘*"'r r=1 H=h/o
Y \l1+cH |

| Ao. 5y Table B Constant values of equation F,(H)
x, ¥y Wio 2 0.59 z}r|AH(Autocorrelation) - b5 /9
wE A A1 e

b= V.. H, 7,)—V.0.(H, 7) 4.05419 3.804467
1.37025 1.341516
Vrl:(ﬂ)i Vr3=(ﬂ)2 ~ 1.120le—14

1.9447

Table A Coefficients Used in obtaining Flow Factors

1.856] 14.1 | 2.45 | 2.30 0.52
1.08 1.754] 13.4 2.30 054 |
2.30 |

0.520 | 1.50 [1.290 1.09 | 0.08 |0.388
0.870| 1.50 [1.011 0.54 | 1.07 | 0.08 |0.290

2.31 | 2.38 | 0.11 | 1.40 [ 0.66
9.8 | 2.25 | 2.80 | 0.18 | 0.898 | 0.79

2.25 | 2.90 | 0.18 | 0.97 | 0.91
8.7 | 2.15 | 2.97| 0.18 | 0.73 | 0.91




