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Cross-Sectional Imaging of Boundary Lubrication Layer Formed by Additives and
Its Sliding Properies in Narrow Gap
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This study aimed to acquire the cross-sectional images at the interface
between metal surface and lubricants by frequency-modulation atomic force microscopy (FM-AFM). In
addition, physical properties of boundary layers formed by additives were evaluated by AFM with
colloidal probe and disk-on-disk tribometer with narrow gap. Finally, the guideline for boundary
lubrication layers for friction reduction was aimed to be proposed.
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Fig. 1 Cross-sectional image of the interface of
water/Mica
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Fig. 2 Cross-sectional image of the interface of
hexadecane/Cu
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Fig.3 Cross-sectional image of the interface of
hexadecane with palmitic acid (0.01 mass%) and

Cu Surface
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Fig. 4 Cross-sectional image of the interface of
hexadecane with palmitic acid (0.03 mass%) and
Cu
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Fig.5 Cross-sectional image of the interface of
hexadecane with MoDTC (0.1 mass%) and Cu

(4) #am

OFM-AFM % FIWT, K FifiE s K OA~F 37
NN K DB EZBIET 52 N T
X7, FRlC, Em EICBT AT T v
DOEEAEE O F L 0.60 nm TH Y | ~F
YFH o BFNT 7 T T — L AN L
0 $RF T BRI EL M LR RE T AE
LTCWAZ ENGnodz,

QIRFE 0. 01 masshD /L 2 F R Z RN L 72
ANXYTH UK E R m A LI D
AL 2V TF U OEEIIZIERIST D
$2.78 nm DfgfEEN LN, SNV ITF
BRI & 0. 03 masshiZ L7z & 2 A, B
BlZxtin T2 & Bbivd B 5 0 EOELN
HEIZEL 72 oz,

5. E7pdEFim L
(WFFEIRFEAE . WFIE T S ONEEERT SR (2
(=S I)

(FaRE) GHsMH)
O+, MoDTC & K FM A DGR ICH
5 B EsEE S b T AR e U—FF
PE CFRFRETE), H29 AEFESH 1 [nlss SRR 7
&, KR T¥ERTE (ER#H - HEREKX),
2017/4/21.

OfEAE, JGHEkE, LA, REEk,
HNE, B, REEHE, AERIE RS,
MoDTC & JHEJR R AR A O OF R 1T B [
TR A IS & B BB R O fE R (58 1
eSO R IER L OVATR-IRIEIC K 5 %)
Br), M7 AR m ¥ —25% 2016 BCHE (2016) ,
KEA VY FEa R va b Z—
CHE IR - i), 2016/10/12.

ORREFHOR, AT, LA, Rafiar,




INEIRA, 2BHHR, MIFEKRE, MoDTC &
A0 R PR BRI 0 OF F SR 2 B 1 D [E1R S
R L ARBO B AR E DR (55 2 e R
BAEFRE B S BEMEE I X D WG OB ,
kT A AR mP—aE 2016 BOHHE (2016), 4k
Ayt HEarrva vty — (5
B - BrigTh), 2016/10/12.

O RER, SR, RARAY, /INE IR,
SEIFHHE, FFEKRR, MoDTC & MK EEERK
P O OF FH R 3 0 2 [E i 5 A S & R
REERFFEOE (FE3#H:ang K7 r—
7 ARM & W BRI R), P oA AR nm
U—2ik 2016 FKENE (2016), KE XA & B
Bar gt Z— IR - giath),
2016/10/12.

OJFFER, WA, ek, NeEIRE,
KPGHE, JE S TR -8 ) SR EE (FM-AFM)
(2 K D F T v A S S O Wi A A —
VU TBORE, NTARu Y —5 2014
LR (2014), 7A —F Wb THRRERFHRAS
w2 — CEFER - BT, 2014/11/6.

6. WFITALAE
(D) WFgEfFRE
FARE 4% (MATSUOKA TAKASHI)
[t R« B2 - 2
&% S: 80173813

(2) WFge /s

SE A~ (HIRAYAMA TOMOKO)
[t R - B2 - 2
WMoeEFK = : 00340505



