2010

Ustav automobilniho AUTORIZOVANY
SOFTWARE

a dopravniho inZzenyrstvi

Nazev software v originale

RingDyn

Nazev software Cesky (anglicky)

RingDyn

RingDyn1.0

LIS
e ®

-RingDyn1.0

READ and PLOT

MS Excel input file name D:\__Research___\Piston-Rings\MAT

Open file

- Input data plot
Oil viscosity vs. temperature Ring pressures vs. crank angle Liner temperatures vs. length
15 120 160
100 150
@
o % 80 2140
= 5 £ 130
z £ 60 s
w
8 8 £ 120
— @
2> 05 & 40 —
3 110
= 100
0 0 2 90 N i
0 50 100 150 200 0 200 400 600 800 0 01 02 03
Temperature [*C] Crank angle [] Temperature [°C]
Number ofrings 3 [] Engine speed 2200 [1/min]

04

SOLVE

—Info line

‘ Input XLS-file is loaded and plotted. Close XLS-file before the solution is started.

Obrazek 1 Globalni uzivatelské prostredi software RingDyn
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Popis v originale

RingDyn version 1.0 is a complex software tool for a solution of piston ring dynamics.
The software includes solution possibilities of one to four piston rings in conditions of
mixed lubrications. The ring parameters are influenced by other rings during the
solution. The software covers global user interface including more than 70 input
parameters. The results are automatically generated into XLS files together with
graphical outputs.

Klic¢ova slova v originale

Piston ring, ring dynamics, piston, viscosity, temperature distribution, Newton
method

Popis cesky

RingDyn ve verzi 1.0 je komplexni softwarové feSeni pro dynamiky pistnich krouzkd.
Software zahrnuje moznost feSeni jednoho az ¢tyr pistnich krouzkti v podminkach
smiSeného mazani. Jednotlivé krouzky v priibéhu numerického feSeni ovliviiuji
vstupni parametry ostatnich krouzkt. Software obsahuje globalni uZivatelské
prostfedi s mozZnosti definice vice jak 70 vstupnich parametri. Vystupem jsou
vysledky feSeni uloZené ve formatu XLS s automatickym generovanim grafickych

vystupi.

Klicova slova cesky

Pistni krouzek, dynamika krouzku, pist, viskozita, rozloZeni teplot, Newtonova
metoda

Parametry technické

Vyuzitim tohoto software lze feSit dynamiku pistnich krouzkd spalovacich motori a
pomoci vysledkti lze optimalizovat parametry pistnich krouzki, jako napiiklad
predpéti krouzku nebo geometrii krouzku. Vhodnym nastavenim parametrt pistnich
krouzkii 1ze dosdhnou nizsich trecich ztrat, které se projevi nizsi spotiebou motoru a
tim lepsi ekonomikou provozu.

Parametry ekonomické

Program je napsan v prostiedi Matlab vcetné interaktivniho uzivatelského prosttedi.
Software lze §itit zdarma a pouzivat jen k nekomercénim tcelim. UZivatel vSak neni
opravnén software ¢i jeho soucasti jakkoliv ménit. Pro komercni vyuziti je treba se
obratit na autora:

Doc. Ing. Pavel Novotny, Ph.D.

tel: +420541142272

Vyuziti mimo autorsky kolektiv
CVUT Praha

Piredano za projekt
1Mo0568 Vyzkumné centrum spalovacich motort a automobilt Josefa Bozka II

Kontaktni osoba
Doc. Ing. Pavel Novotny, Ph.D.
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Prohlasuji, ze popsany vysledek napliuje definici uvedenou v Metodice hodnoceni
vysledku vyzkumu, experimentalniho vyvoje a inovaci pro rok 2010, a Ze jsem si
védom dtsledku plynoucich z poruseni § 14 zdkona ¢. 130/2002 Sb. (ve znéni
platném od 1. cervence 2009). Prohlasuji rovnéz, Ze na pozadani predlozim
technickou dokumentaci vysledku.

Priloha

Doc. Ing. Pavel Novotny, Ph.D.

V priloze jsou prezentovany priklady pro zadavani vstupnich parametry nutnych pro
reSeni dynamiky pistnich krouzki. Uvedené hodnoty se nevztahuji na zadny

konkrétné spalovaci motor.

Obr. 2 prezentuje zadavani vstupnich parametrt nutnych pro popis krouzki.

Value Units Range
Number of rings 3 - <1,2,3,4>

Ring 1 Ring 2 Ring 3 Ring 4 | Units |Range
Ring mass 0.245 0.189 0.225 0 kg (o,free]
Ring pretension 357 511.8 989 0 N (0,free]
Ring thickness 0.0292 0.02 0.04 0 m (o,free]
General ring shape 1 2 3 0 - [1,2,3]
Ring profile radius 0.29 0.0005 0.1 0 m
Free ring thickness - up 0 0 0.0001 0 m
Free ring thickness - down 0 0.0005 0.0001 0 m
Ring possition from cylinder
head plane 0.015 0.027 0.036 0 m
Par 1 0 0.5 0.0009 0 m
Ring width 0.00445 |0.00445 |0.004 0 m
Piston temperature near ring | 210 180 170 0 °C (0,free]
Number of grid points on ring
profile 60 60 60 0 - (40,200)
Piston groove width 0.00296 |0.00204 |0.00404 |O m (o,free]

Obrazek 2 Vstupni parametry pro popis krouzkia

Obrazek 3 prezentuje ¢ast vstupnich dat popisujici tlaky plynti mezi krouzky
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Value Units Range

TDC 360 deg <0,720>
Between
Above Between |Between |[rings 3 |Below
ring 1 | rings 1 | rings 2 | and 4 | ring 4

Angle (Po) and 2 (P1) | and 3 (P2) | (P3) (P4)
Units deg bar bar bar bar bar
Range [0-720] [free] [free] [free] [free] [free]

[0) 3.498 2.5238 1.977 1.0067 1

1 3.449 2.52 1.9729 1.0067 1

2 3.4 2.5158 1.9688 1.0067 1

3 3.351 2.511 1.9647 1.0067 1

4 3.278 2.5056 1.9607 1.0067 1

5 3.205 2.4993 1.9566 1.0067 1

6 3.156 2.4925 1.9525 1.0067 1

7 3.058 2.4847 1.9483 1.0067 1

8 2.985 2.476 1.9441 1.0067 1

9 2.963 2.4659 1.9398 1.0067 1

10 2.965 2.4542 1.9353 1.0067 1

11 2.068 2.441 1.9306 1.0067 1

Obrazek 3 Zadani tlaki na krouzky

Obrazek 4 prezentuje zadavani vlastnosti oleje, obrazek 5 zadavani rozlozeni teplot na vlozce
valce a obrazek 6 zadavani materialovych vlastnosti.

Value Units Range
Liner oil film thickness 4.00E-06 m [1E-6 - 1E-5]
Liner oil film thickness on ring cut-off edge | 2.00E-06 m [0 - 1E-5]
Temperature | Oil viscosity
Units °C Pa.s
Range <0-free) <0-10)
0 1.4033
10 0.5784
20 0.2781
30 0.1504
40 0.089
50 0.0566
60 0.0382
70 0.0271
80 0.0239
90 0.0217
100 0.0187
110 0.0165
120 0.0147

Obrazek 4 Vstupni hodnoty charakterizujici vlastnosti oleje



2010
Ustav automobilnino A | ]'[‘()RIZ()VANY
a dopravniho inienyrstvi SOFTWARE -

Value Units Range
Liner length 0.230 - [100 - 10000]
Number of grid points on liner length 1000 m [0 - 1E-5]
Liner coordinate | Qil viscosity
Units m Pa.s
Range <0-free) <0-10)
0] 160
0.01 140
0.02 130
0.03 120
0.05 105
0.1 95
0.15 93
0.23 90

Obrazek 5 Vstupni hodnoty charakterizujici rozloZeni teplot na vloZce valct

Value Units Range
Elastic modulus of rings 2.00E+11 Pa [free]
Elastic modulus of liner 1.00E+11 Pa [free]
Poisson number of rings 0.30 - (0,0.5)
Poisson number of liner 0.25 - (0,0.5)
Surface roughness (RMS) of rings 1.50E-07 m <1E-8,1E5>
Surface roughness (RMS) of liner 1.50E-07 m <1E-8,1E5>
Dry friction coefficient 0.05 - <0,1)

Obrazek 6 Zadavani materialovych vlastnosti



