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Effects of Kurtosis on the Pressure Flow Factor
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Abstract — The roughness effects are very important due to the presence of interacting asperities in partial
lubrication regime. An average Reynolds equation using flow factors is very useful to determine the effects
of surface roughness on mixed lubrication. In this paper, the pressure flow factors for surfaces having Gauss-
ian and non-Gaussian distribution of roughness height are evaluated in terms of various kurtosis. The effect
of kurtosis on pressure flow factors is investigated using random rough surface generated numerically. The
pressure flow factor increases with increasing kurtosis in mixed lubrication regime (h/0<3). As h/o increases,
the pressure flow factors approach to 1 asymptotically regardless of kurtosis.
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numerically.

Journal of the KSTLE

RS - 2k - 7o -

:
N

7BEE 7= EWOIth Fig. 3y Ku=4.02 7
FEA R Histe Audoz B89 =
ol &I, WEI AL JE v AFELY A
3 ®9Holt}. Fig. 39) 33 A3 FWEL kurtosis
o]9)o] 2 T} ulE Ra, Rg D SkEol dsjdes
Y @e 7.

Fig. 4= Y% 39 Ra, Rg, Sk, Ku J20)E]E
ZAT g 3 FRE JRE oe Fd) g
pressure flow factorelth. h/o7} Folgo] mel E7)
G 3l ¢/t FFUE VIELE Bk
ho7t F74gel| mEr E719] Fgo] FolEWA ¢,
= HFAE 7IEe R A5 U o= pressure
flow factor7} &3 &8 FHolM hio2] W3l o}
T WA WRE BoEth work gl wel
= 19 FIHo2 7Rl o) ®¥H AR

Pressure flow facor ¢

hic

Fig. 4. Scatter in pressure flow factors obtained from
different but statistically identical rough surfaces(A ,
o 0,0, @, O : types of rough surfaces [Ku = 3.0,
Sk = 0.0, y=1.0]).

X

08 -

04 |-

02|

Pressure flow factor¢

h/c

Fig. 5. Pressure flow factor for Gaussian & non-
Gaussian surfaces.



Kurtosis ¥3}ol W& Pressure Flow Factor o] &3k A3

71¢] FFo] A4S vepdt

Fig. 3¢] Z}zte] &™) tiate] wost Kuol W3}
of wE pressure flow factors FA|sjAle=z 13t 4
quE Fig. 59 Z=AISI T ot Z71eel wel »
€ Ku@el "isiA g= A2H oz 19 7de
At olﬁt fre FAZE SUkstE AR
L3 BHe 88 EA3 fAl8)
0<32 7l 7180 A
do] Hr}. ojdf ¢= o5

3
AL B ¢ AUtk Ku=202 7
373

i

o
o%‘ N
3

SN
N
B
_O|L
K
:

_o‘_lr,
-
=
E 4 o
=)
o
v
s

RS ORE [N o
it
N
il
ARG )
I

E W7ol Z7] wjFo FEFHE ]
o}k wghA, HEGNAM no flow ZA
7 EF &8 JYoA AFRE

2 ‘:} A JElAE, Ku=4.0% 73S
E7)E0] WEsP] uiel] HEHA o] AHe

2 A ‘L}E}H HEAR AAzAA M ¢t
Ku=30% ZASEY ZA Yelds & & Utk &
& & FINN AFEE(Ku=3009) EAF} ¥
SRS W Ku=40Y4 w Eu} Ku=20% ZEHo|
pressure flow factor H3}&0] =4 vehdr}

N o2 Ho 2 e N o2

o3
031

o =
t::-loe

w 2 P
10
>

Fll‘ 5
|

54 £

£ A= kurtosis 3} W pressure flow
factor®] Fo|& AW HYTE AA T 7M7He B
A A7 S Hrsh] Hste] B ExEwe
ol e}l H] HAEE AYS /A= AUHE FXH0
2 AAEte] pressure flow factor Akl ©]-&-8tgT},
2 A7 AELS g3 Pk

1. 7] AFel dsle EF &8 J9Wo<3)
M= kurtosis7} HZol webA] pressure flow factor
7t A e g 2olx ok

2. &% £ 99N AFEEEKu=3.0% EH
F vEE W Ku=40Y o Hoh Ku=2021 &
Ho] pressure flow factor ¥3H&o] A vyepduh

3. Pressure flow factor= h/o7} 571l wel A
A7) Gl At FaHoz 19 /A A,
E7] FEo] QAR Wo<32l EF £ JYA
ot ¥zksiA wHslsitt

2

rr

71549

E : Expectancy operator

453
h : Nominal film thickness(compliance)
hr :Local film thickness
hr : Average gap
ku : Kurtosis
)4 : Hydrodynamic pressure
;7 :Mean hydrodynamic pressure
g gy :Unit oil flow in x and y direction

4o g, :Mean unit flows

Sk : Skewness

Ui, U, :Velocity(x direction) of surfaces

&, & :Roughness amplitudes of surfaces
measured from their mean levels

i

Y : 7 surface pattern parameter
A : Delay length
o : Standard deviations of combined
roughness
¢, ¢  :Pressure flow factors
& : Shear flow factor
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