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The concentration of oleic acid as an additive at elastohydrodynamic. lubrication (EHL) was investigated by

means of in-situ observation with micro Fourier Transform infrared Spectrometer (FTIR). It was found that
the concentration of additive at the Hertzian contact region depended on the properties of the base oil.
When poly-a-olefin (PAO) with nonpolarity was used as base oil, the concentration at the Hertzian contact
region decreased to a half of the original lubricant. On the other hand, it did not change in the base oil of
polybutyleneglycol (PBG) or polypropyleneglycol (PPG) which has polarity. The results indicate that oleic
acid was introduced into the Herzian contact region by a polar interaction with ether oils which was
observed from IR spectra. When Polyphenylether (SP4E) was used as base oil, the concentration did not
change, although there is no strong interaction between oleic acid and SP4E. It can be explained that SP4E
with high viscosity-pressure coefficient solidified at the Herzian contact region and caught oleic acid. The

IR peak of stretching mode of carbonyl group in oleic acid indicated to be a dimer and was shifted to lower

wavenumber at Herzian contact region. This result means the stabilization of the hydrogen bond of the

dimmer under high pressure.
1. XC®IC

TR DA DLTTIE, B L ERInHE
DR L EHITHEHE LT DN, ZO3RITEE
HEM & DA T2 2 LM meNnT
Wwp b

ERREOMIOTFRIL, EHHERRL L
7ot TRE O BEERECTEEMICBAT 2 BN &
BOTESERRD LI vIThNTE . L
ML, THEERREOBIETY, EBROEEIREI
DOV CEEE MRS 2 O HERIT 5 L],
R ZTER LGSR o T, EB OB
TH, BEGT THETERWRRERENE
RS, BRFEICEETLEEIOND T &N
O, HIBLWOIEMRREEFOBEETIZ L
T, EEOALICED ZENEEND D .

BEME SRS (LT EHL) T, ~/ > $Efiligic
BOTHEIEHICSESCTEABDBIEBNICS 2 5h,
= OFEBRECITEMATE, WEAEH D VIHE
T OFEIEER ERBET 5 Z LMo T
%. EHL & Tz b 2B HIKEO # O5E#8 % B
K & LESROSHIENGHA Sh, HIcERg %
FIA Lok KRR Fic i) 2 ERgo o
BHEZHE LTS Y EHL O F A A P—4
WEABRETARFO—2 & LT~ VEMIE T
EHECE IRBT b, MEEI 22 05HE
BIHFHEO—2L UTHTFTEIERDH Y, ThE
TELOWEMTbhTERLY . L, ~Ly
BEARIC T AIMBIOBER Y, (LENERIC
DWTIETFHE TR L Z A TE R0,

—F, RS HEERRIA L FETEE ST
DEBCETAEREB/DZLBAETHD.
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Table 1 Chemical structure of additive and base oils

Additive
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Oleic acid(OA)

e

R R

Base oil

R = CgHy7
Poly-a-olefin(PAO)

H</ OMOH

n

Polybutyleneglycol(PBG)
0 OH
H(/ \/\/>'n
Polypropyleneglycol(PPG)

SRCAGASRS

Polyphenylether(SP4E)

Table 2 Kinematic viscosity of base oils

Name(Abbreviation) Kinematic viscosity ,

mm?s at 40°C

Poly-a-olefin(PAO) 395.4
Polybutyleneglycol(PBG) 432.6
Polypropyleneglycol(PPG) 404.2

Polyphenylether(SP4E) 302.5
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Fig.1 Schematic view of experimental apparatus
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Fig.2 Analyzed position of FTIR spectra
around EHL contact region
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Fig.3 FTIR spectra of EHL film
(Load: 10N, Slide/Rolling ratio: 0,
Entrainment speed: 0.13m/s, Position: Oum)



WL bR WHERKEETICB 4L 4 VR L OMEEE 51

A EBRED C=0 MiEREHO v — 7 BRI,

T, EBMHEETHS CH MFRIB LIV
C=C HFIREI O v~ 27 OEEME Acy Acc X
THA VA VEERED C=0 RO mREHRE
Aco DI, FHEMBIZBWTERENOEHE
W T DR ¢ &RIBRE (EE)! A—FE
THHOT, FMBOBEL L LTRTIERT
B, FITHANETIE, 4o UBIEE LR
Mo C-H {MiEEE) (SP4E DEA L C=C HHFER
) LA LA UERRSED C=0 {MFFIRE) & O
ZAV, BEAREOREHHD FTIR A7 hLh
SR L2 ERER > HRD T,

3. WREBE

31 ARVEMETOF LS VBORETIL

Figure 4 |Z EHL Bl 24 LA VERDR
EEbZRT EEEEL, MR Y TF 4 A7l
BLOR— U OFREE L 0.13ny/s, FFEIT 10N
Thb.

PAO %I & U723 i, ~ il A
P LA CEBREESIEEE D 10Wt%ICEVME
BIRTN, Y HAE P S TR OIRBEIC E
TIET L7z, & LT sl Y D e B
AHBEICR -7, —%, PPG BX U PBG %
& L-Bhl T, ~ Y e A LA
URIEEE AR EE D 10wt% & [F LB TV R
ERLTEY, VA UBE~V Y EEEICEA
LT WI ERDND, ~YVEIRICBIT 5%

-3¢~ 0A/PAO -@— OA/SP4E
—£ OA/PBG -~ OA/PPG

—
v

—
<

Concentration, wi%
wn

Hertzia; contacti
reglion '
[ i 1 1 : 1

0
-300 -200 -100 0 100 200 300
Position, wt%
Fig.4 Concentration of oleic acid at EHL contact region
(Load: 10N, Slide/Rolling ratio: 0,
Entrainment speed: 0.13m/s)
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Fig.5 FTIR spectra of C=0 in oleic acid in various base oils
(Load: 3.4N, Position: -200um, Static condition)
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Fig.6 Chemical interaction between oleic acid and various base oils
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Fig.7 FTIR spectra of C=0 in oleic acid at EHL contact region
(Load: 15N, Slide/Rolling ratio: 0,
Entrainment speed: 0.13m/s)
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