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Study on a calculation method of piston ring pressure distribution and free form
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Abstract; By analyzing the non-uniform pressure high point ring with different characteristics, which is a non-

cosine function pressure distribution, using the finite element analysis software, the numerical method for sol-

ving the contact node displacement of the piston ring based on the static reduction method, and referring to the

Arnold radial pressure distribution expression, the form coefficient of the introduced pressure distribution was

obtained. This method is also suitable for obtaining piston ring pressure distribution expression and calculation

method of free form in the shape of clamping waist gourd pressure distribution when the maximum relative pres-

sure is 1 < i, < 2.22. The example verifies that the calculation method can meet the design requirements of

piston ring.
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Tab.1 Characteristics of pressure distribution

expression P ()

¢,/ a, 0,7 (%) pP./P,
1.0 97.90 2.90
1.2 97.03 2.82
1.4 96.33 2.75
1.7 95.49 2.67
2.1 94.67 2.58
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Fig.1 Schematic diagram of free state and closed

state of piston ring
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Fig.2 Shape curve of piston ring pressure distribution varying with P_/P  ratio
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Tab.2 Calculated value of pressure distribution function p varying with angle
I 6/ J i AfE P/ FAHE 6/ J& 1o AitE P/ I 6/ J& i AfE P/
(*) (kg +em™) (°) (kg +em™) *) (kg + em™)
0 1.984 75 1.221 135 1.397
15 1.979 90 0.928 150 1.936
30 1.936 104.5 0.814 165 2.385
45 1.803 105 0.815 180 2.560
60 1.552 120 0.976
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Fig.3 Radial pressure distribution curve of piston ring
when P_/P_=1.6
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Fig.4 Schematic diagram of local thin wall
measurement method for radial pressure

of piston ring
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Tab.3 Piston ring A r,, value

e/ Ar./ i o/ Ar/ fAE o/ Ar./ A e/ Ar./ i o/ Ar/
(*) mm (*) mm) (*) mm (*) mm (*) mm
0 1.879 40 2.183 80 2.826 120 3.112 160 2.330
10 1.899 50 2.333 90 2.964 130 3.035 170 1.942
20 1.959 60 2.498 100 3.066 140 2.880 180 1.493
30 2.056 70 2.667 110 3.012 150 2.645
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Tab.4 Radial pressure measurement of piston ring at each angle

I o/ FE 150 AifE P/ g o/ JE 3o A {EL P/ o/ F& 3o AifE P/
*) (kg +em™) (°) (kg - em™) () (kg +em™)
0 1.972 75 1.200 150 1.820
15 1.970 90 1.008 165 2.285
30 1.933 105 0.915 180 2.36
45 1.780 120 1.018
60 1.500 135 1.390
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Fig.5 Pressure distribution curve of piston ring
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