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In Situ Observation of Concentration of Lubricant Additives at Shearing Interface

by Micro-SEIRAS (Part 2) Effect of Base Oil and Additive

—HE&E (IB) &g 4

BEFKX-I GF) £ F

HXEE (E) BE& ER 5FK-I (E) tRE %=

HEE (E) E& FA TS SHK

(BE) & #iz

Koji Takiwatari*, Yasushi Hoshi**, Masaki Tamaki***, Hidetaka Nanao**, Hideto Kamimura***  Shigeyuki Mori****

*National Institute of Technology, Ichinoseki College, **Iwate University, ***Idemitsu Kosan Co., Ltd., ****TS laboratory

1. IXLCHIC

T R ME VAR SO T B 2 £ O Sl OIS IS ITIRAF 5 2 L ek,
ERWIZERBEO T OBBEMTbh TS, EH LI

ZTC&ET2.
7-. & Z CHTE,

B DEMBIOZOBBEIZE@A L, 234 T\ 5. SEIRAS TIZRHE A5 10 nm F2 5 OFEEIC
L9 5 Z & THRAERIN AR SN D Z L ZFA L,

ARl L7z,
BRET D2 EE2WMELE.

WRANA O 1 ek
FEIM T AN 2 I I
M

124

T O

L, #ANF RSk O BE SR O T A

(ERGRITRR A

GTHOF YU T L LTOREDNHD Z LD,
TR U CITEMMEPMERDN TR EE LN E WO MERD D, BEFEAIO L S

TS & B R D72
. IRANINIEE F OB LB O iRy & i % 1
U D> UaRAN 0 FEIR IR MR T2, Fﬁﬂ%%ﬁ/ﬁifé{f‘ﬂﬂﬁﬂ%ﬂ‘/ F—HF—THRZDHZEDPEETH >
F SRR 47 Y615 (SEIRAS, Surface Enhanced Infra-Red Absorption Spectroscopy) ”%{f'ﬁ {‘H‘ ﬂﬁﬁfﬁ

iR &
xﬁ%%Mﬂ%%@Ef%®%ﬁ$¢5:&
1T, 0.1 mass%DIRE CHMB L7724 LA VEIRINIMIZOWT, AW A LA CERA I

WIS AT

RIFTHZENHMLNTEY, EMOREOMIZEMB OBEMBIENEE L/ 5.
TINFN OVEMREPERNE T D BN FE L.
B

L

FINBLRNE 2 TR D B TR E DS B RN - & 72 0, IR IINA O 53 FREEITIKGFT 2 2 &b, i
TN D FL A 63 2 el S IRIMAI OB EZ P ST 2 0ENH D,

AWFFETIEE 1 BUSHENT, A LA CBROSE RN 2 MO L
5 EEARE L.

HEIZDOWTH B2

j:l:(r_’

53 FHEIE O B 72 2 USINF 0D St i i

2. RE&
%Ht,ﬁ@ﬁ@f)fazwc%nqmmkfﬁawmxiwﬁﬁwf)fmEuyﬁj:—wmmmot
PPG1000)% iV 7=, 25°CIZE T BREEEIXEN LI T5¢P, 54cP, 68cP, 146¢P THDH. WMANIIX, F LA ER(OA)

LE)F VA VERS Y B Y IV(GMO), F LA ALY a i (0S)E AV iZ(Fig. 1). HNFIEE % 0.1 mass% & LT,
BRb 2 TR L7z,

FEL, B FTIR OV LA VO TV Y a VEMNERT Y XA L ERFEZ 7 A8 (SUR2) RORN— VAR
TW5(Fig. 2). ERT VU XLOFHEICES 12 nm D&% K35 $ 5D 2 & T SEIRAS JHIE % Al H &L,ﬁ%¢@%f~w
DOEME L. BEPLEGDEIEIET U XAACAR—L%E | N THSE ULEGDLEEITo72. &OEFHEOMR
FEMENTZD, MEE S A 200 um ICEE LT, R—/r% 0.1m/s THEZS 2 Z & CHEBEICEANZ Nz, £7-,

HEMOANREZBERTIEL, FTEORMEAWRREZIT > THrb, RV OEERZ LD TREHTZ A4 A L3220 B HEH
L7c#, BILWEMEZEAL THER— VARSI TEABEINZ 7.
Base oil Additive (0.1 mass%) 05 — e A
i - N, flow 0.4 Tson
R . 3
" OA e roto FTIR. 3
R R Cross holder Seal z
PAO le 02
L N Ny ‘I y
Ve ~ 0.1 PPG400
ROWO};H GMO Prism
PPG 5 Rotation: 0.1 m/s 0-300 0 300 600 900 1200 1500
L/‘ e \/‘\/J\- I Load: 1 N(only for positioning) Timo,
(ON]

Fig. 1 Molecular structure
of base oils and additives

Fig. 2 Schematic model of apparatus
for micro-SEIRAS
with a rotating steel ball
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Fig. 3 Effect of base oils on increase in
C=0 intensity under static
and shearing conditions
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Fig.6 Effect of replacement with base oil

Fig.4 Effect of replacement with base oil o L T P

on the intensity of C=0 Wavenumber, cm on the intensity of C=0
stretching vibration Fig.5 Enlarged spectra of C=0 stretching vibration

(a) OA/PAO = PPG400 stretching vibration (a) GMO/PAO = PPG1000
(b) OA/PAO = PAO (OA/PAO = PPG400) (b) OS/PAO = PPG1000
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