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Abstract — In order to clucidate the lubricating mechanism of polyolester base oils [POEs], the wear char-
acteristics of 27 kinds of polyolester base oils including mixed POEs were investigated. Their wear results were
discussed in terms of the effect of molecular structure on wear performance and compared with those of mineral
oil. In addition, the adsorption ability of POEs to reduced iron and their hydrolysis rates were measured and the
effect of their molecular structures on the adsorptivity and hydrolysis rate of POEs was discussed, respectively.
Finally, the lubricating mechanism anlyzed from these results of wear characteristics, adsorptivity and hydrolysis
rate was proposed. That is to say, POEs are firstly adsorbed to friction surface and decomposed by hydrolysis
or thermal degradation. Fatty acids obtained by degradation of POEs form adsorption film on friction surface.
The larger become cohesive ability among fatty acid molecules in the adsorption film, the better gets the wear
performance of POEs.
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Table 1. List of polyolester base oils used as sample oils
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23 F2SUAH 22| F2uE
A 824 AH-E NPG-nC9, NPG-iC9, PE-iC9

VISCOSITY (cSt)

SAMPLE CODE 10C 100°C
Trimethylol propane tri 2-ethylbutanoic acid TMP-iC6 18.73 3.512
Pentaerythritol tetra 2-ethylbutanoic acid PE-iC6 454 6.00
Products by reaction between TMP and mixture of iC6~iC9 acids TMP-cm 24.53 4.43
Products by reaction between PE and mixture of iC6~iC9 acids PE-cm 4730 6.550
Mixtures of products by reaction between TMP and respective iC6~iC9 acids TMP-pm 2791 4.682
Mixtures of products by reaction between PE and respective iC6~iC9 acids PE-pm 43.52 6.157
Mixtures of TMP-pm and PE-pm TMPPE-pm 34.64 5.364

Mixtures of TMP-cm and PE-cm

TMPPE-cmpm 33.35 5.223

Journal of the KSTLE



A2 ThE 2ok 7RSS 2t Bt 2dY

S it gsjAA zbzte] EelgolaE oUs F
=7} 5-20 mmol/L7t HEE St FERE AR
| zHzte] g om Fsle] F740) 2 AlY
Foz 2715 o) BQE 20 ¢S AVEA.
oA 24X 7EQ wuksEA FAAEE Y
o} AY A% fdFo] Holdle EEgd2HL
Qo] g WHEFEAS AMgshe 7kaAEvE
aetu ol os)] BAslnA ZESoAE Y] |

)
f.
-{ [
Lo
op

2-4. 7R AE

MR A= NPG-nC9, NPG-iC9, PE-iC9,
NPG-nC6, PE-iC6, PE-aC9*2] 759 E2}&o)2HL
do] AREHATE RS FAe] @i HA
13 mme] FEj@el) 9o 247he) F2)EA2H L U(6.0
X10%molye ¥ 14326 mhye Fishe &
F4(1.2X107mol) §Ae Hrtetch. o] gofol 4b
Az 2A p-ERALZLH1.8X 10" molyE 718
. 1,4T0)Sake MeESES F9A= FAE)
98 guj2A AREAC) BREFEE 90°CE 7Y
st o) 160M77HA] wnkekEA £t A|RE A
Fk ZtemzrtEagimE BASIT. A& 7F
SR o8 WA FRENZH, tigE B
AAE] thsle wheAIZe] el wE ZbsidtE
9] Bt 24HUY. Ao s Ao Zhzhel g
FEO T o] /RS o2 RE A
A8k o] 9} w9 & UA|BIY o|ZHE HiAlEH
S ARl A9l FpEsAA NG 7 dA 9
2g A7 AAEH QTG oCIL  2-Methyl 4-ethylhe-
xanoic acid®] #71A44kl).

2-5. 7kEEAE0) A E JIAaR0rED2 Y

ANFEFY Bl zEel TEsigEER 8
2, ¥F, AtEe FET WREREEHS o|&T
NrzgvngEaluyoz BAEY WEEFEE
ZA]E= methyl carprylate®t butyl carprylateE A3t
Rom AFEfY If HEEAIZ] Tt WREEES
AL 22 AMEnh FROAE, gF, AiEY
7ixzEniEaele] FID A&7 g AeE F
7171 8k ZlaEe] AAEF] -OH7 = 1,11,
3,3,3-hexamethyl di silazane[HMDS]$}e] Wkg-o)] <]s
o] -OTMSZE &=t

-

REA o 2NE 4 FEXE dAUE () 173

x10% 1
0.9

‘E 0.8

E o7}
E o6

:g 05 F
® 04
g 03

% 02

0.1

10" 10?
Viscosity (50°C) (cSt)

Fig. 1. Wear characteristics of Polyolesters and
Mineral oils.
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Fig. 2. Adsorptivity of polyolester oils to reduced-Fe.
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Table 2. Viscosity-Pressure coefficients of mineral oils
and TMP-iC8, TMP-iC9

Sample Oils Viscosity-Pressure coefficients
TMP-iC8 14-20

TMP-iC9 28-32

Paraffinic mineral oil 20

Naphthenic mineral oil 30
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1. Adsorption
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Metal Surface

IL.Decomposion by Tribological Energy or Hydroysis.
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I Formations of Adsorption layer by Carboxylic Acids
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Fig. 6. Wear mechanism of polyolester base oil.
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