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ABSTRACT

Effects of Newtonian and non-Newtonian oils on minimum oil film thickness in engine journal bearing
were investigated at various oil viscosities. The influence of oil visosity and engine operating conditions
on_minimum oil film thickness of main bearing and con-rod bearing was examined.

Minimum oil film thickness for Newtonian oils increased uniformly with kinematic viscosity. But the
correlation between kinematic viscosity and minimum oil film thickness was very poor for non-Newtonian
oils. According to the straight-line regression analysis for non-Newtoian oils, high temperature high shear
viscosity at 1X10%Sec™?, 150C increased the coefficient of determination from 041 to 0.77.

Con-rod bearing showed better correlation beteeen minimum oil film thickness and engine operating
conditions than main bearing.

8 7]1%-89] . Oil Rheology(2. ¥ #-%), Coefficient of Determination(Z 7 A *), Miniumum Oil Film Thi-
ckness(H 2289, Total Capacitance Method(7 8- 3&3 %), High Temperature High
Shear Viscosity(ZL-2LHTHHE) '

1. A = _ 7] g X = S8R9 F5EY 42T vy
: : e HBRAE AT7E ot e oF
NHEERe] Fax Wolge ntda =44 olEHo g wElsdE ofd o go] B7] o
2 9% 71XA =3 AfFHoz v|@e Ay ol Ao 2% FA A ge) Bo] AHgH
(fuel economy)s} Z1F &< #de] IAED & At Ze A¥HT Newtonian2. g A9
59 HAZE T2ALFE A F4E} Wolg o] FUFAG ) G F8F $HE
F849 A2t fAEE 98 doNE @ o walge] HHHT e E2)9 (poly-
AR ol Eold Jei7t Ark? 7)ge] £3 0] mer)7t F7HE 2.9L non-Newtonian# 24
FAEE dGUdA FHEA ol FAAEE & 1Y FEE AEEe] 52 FolAs E8v .
+ Y, ALTHALUNT TH LAY '
» FYQA, FHdga 7)HFE




10 olFE - AT

Ao s FAaEm oled JFe dvg 4
A7 3 AEANFL GA%E T AFo) B utd
29 7@ oPA e Adez 9% A
&7t fEtg FaAA volEe EAT FEE
29 F Jh° Eov dutHoz {849
#7144 FRAR Ex%e] tiEF 10,000-1,000,000
Hee] Edolrt &ald FTYHERAE BEo
L22n o] REE A o] Fvd o3 HEF7}
A2 g 2R &2t HEFE X = AFe
AAAEY et g Foli= ExE =4
Hol dHAom 2S5 g 2y H¥x
Zh g o 289U 2gre Ad
23l M ADE T EATFe] F45% Arkery
Aol BoIX A o] & £FFo FEHRLE £
"—Hfﬂ'ﬂr o]l & E4LE 2= non-Newtonian2 @

B2 487 o] dTdx BTsha ¥lo
24T S8 484 BE Afold] M=
FEHE Z2HEE RoFes 7 ol FHG% &
ARBE Rt i3 ole FHT {537
4do] W BF3r]) EoR 49X ok

E =FdAe FEEE 713 madvolx"d
A H-E8H Ado] M= 4Feld Newtonian U
% non-Newtonian®. 4 &} 245 =7t 4 F
FA A dgE A9S FIH 7 FA
ARl A3 A=A (straight-line regression analy-
sidll A 2 FadAY =g YEE 23
A4 (coefficient of determination) € °]-&4-8td
’&h’l"QEE FolgHA H A" ¢ JYEE P o

o ddsofG o FuFAS con-rodHl
ﬂ%"ﬂ"i 2] fEtEAste] B olE WiluAt
st T

2. A

11

21 NEEN Y wy

E 2Yd Agd Fa 2¥84Ae J1E, 5
g7, LY 2% AR, A AL FEA ¥
FHEALA, ARFHEZA] FoE
o1 Table 19 2@ AHEg 713) A& Fig
19 AFFA A NSF=EE e A

A4 %27 (total copacitance method) ®2 24
817 giste 7] wAwold A e A1 A
Ao Zgag ddwAgE 2 (bushing 9
w2 E L, conroddl ME AR Heoljd Hlol=)
e EAES 47 0.14mm Fohln EAAE
7 Fo2A Wolge] Z1TRA e &3] Ao
HEE Sgol® woigs ayas Atold ol
o] wHHYE HHate] PR H Fol ¥o]
ot 2 IE Atele] SHFT FAC 43 A
3= AL (capacitance) ¥ T-HEEH @A
TE AT olE AE FHE gHEA oln

1}

daUE AAEFI dAgTte] BA YA Hdst
of AHeFes TIEH HA2FH hed A
ALY 5 YU S BAAAN ALE
gltjl_‘(Z 8)
Table 1 Specification of test engine
Contents Specification
Type 4 stroke, 1 cylinder
gasoline engine
Bore X Stroke 85mm X 82.5mm
Piston displacement 470cc
Rated power output 2.2kw at 1500rpm
Compression ratio 501

@ Function generator

@® Oil film measuring unit
@ Personal computer

@ Plotter

(& Pressure transducer @D Print

@ Engine

@ Dynamometet

@ Dynamometer controller
@ Digital oscilloscope

®& Crank angle marker (@ Oil temperature controller

Fig.1 Schematic diagram of experimental appa-
ratus
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Table 2 The properties of test oils

Oil | VI® | Kinematic viscosity(cSt)” Viscosity HTHS"viscosity at CCS¥viscosity
code | type index 150C, 1X10%Sec™! at —20C

40T 100C | 150C (cP) (cP)

A - 37.39 6.36 279 121 2.32 -

B - 63.69 8.86 360 114 292 -

Cc - 98.74 1160 4.38 105 3.55 -

D - 14346 1462 531 101 418 -

E - 205.90 1849 6.24 99 466 -

F oCp 6195 1021 437 152 28 2650

G | DOCP? 63.34 10.68 467 160 . 342 1850

H ocp 7134 1132 461 151 331 2450

I ocp 92.80 14.13 5.67 157 3561 2950

J oCp 92.99 14.59 573 163 3.60 2950

K OCP 105.3 1468 561 144 373 2900

L ocp 101.87 16.18 6.35 170 390 2400

a) VII . Viscosity index improver
b) By ASTM D445

¢) HTHS : High temperature high shear, by ASTM D4624
d) CCS: Cold craking simulater, by ASTM D2602

e) (D)OCP : (Dispersant) olefin copolymer
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