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Abstract : FAMEs produced from vegetable oil via transesterification reaction were known as
alternative fuels. Lubrication and Wear properties of FAMEs were investigated to confirm the
alternative possibility as lubricating base oil. In this study, lubrication properties and physical
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characteristics of mixture oils were examined using blended FAMEs(soybean, palm, waste oils) in

two kinds of lubricating base oils. The oxidation stability of mixed samples were analyzed using
ASTM D 2272 method and investigated for oxidation states of mixture oils after the shell four ball
test. The results showed that the increase of FAMEs contents improved lubrication due to the

intrinsic  characteristics, however,

increased the contents of oxidation which deteriorate the

lubrication, and we found optimum mixture ratio as results of each base biodiesel (FAME).
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2.2.2. HFRR(High Frequency Reciprocating
Rig) #8744 Ad9YH
222 HFRR(high frequency reciprocating
rigS ARgstden 1SO 12156-1 HHol et
A=2F 2 mLE 200 g9 sksollAl 75E7F 50 Hz

Table 1. Lubrication & Physical Properties of Evaluation Oils

T 52 A B soybean palm waste
Four Ball Test (mm) 0.841 0.836 0.678 0.642 0.683
HFRR (ym) 312 302 223 218 225
Kinematic Viscosity (40°C, mr/s) 31.14 32.50 3.979 4.396 4.159
Kinematic Viscosity (100°C, mn/s) 5.291 5.403 1.594 1.652 1.635
Viscosity Index 101 99 - - -
Density (g/cn’) 0.8584 0.8685 0.8848 0.8805 0.8831
TAN (mg KOH/g) 0.078 0.017 0.065 0.160 0.168
RPVOT (min) 40 101 18 24 17
Pour Point (C) -27.5 -15.0 0.0 15.0 0.0
Flash Point (C) 210.0 209.0 165.5 168.5 162.5
Rancimat O-S (min) 19.46 25.76 1.27 6.03 1.26
CFPP () - - -2 10 -2
FAME (wt%) - - 99.94 97.82 98.93
Total Glyceride (wt%) - - 0.001 0.014 0.013
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Fig. 2. Diagrammatic Representation of HFRR Instrument.
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Table 2. Physical Properties of Mixture Oils
Soybean Palm Wiaste
Base oil A
5% 10% 20% 30%:5% 10% 2% 30% 5% 10% 20% 30%
Kinematic Viscosity
@0 T wi) 2627 2205 1625 1257 12644 2268 17.17 1354 12620 2229 1664 12.95
Density (g/c) 0.8594 0.8606 0.8630 0.8655 :0.8592 0.8596 0.8609 0.8621:0.8595 0.8605 0.8627 0.8650
TAN (mg KOH /g) 0012 0017 0018 0021 . 0.007 0021 0.043 0052 : 0.006 0.025 0.039 0.061
Onidation stability 764 460 272 198 1181 1035 9.90 843 845 606 3.64  2.20
(min) Rancimat
Soybean Palm Waste
Base oil B
5% 10% 20% 30%:i5% 10% 2% 30%: 5% 10% 20% 30%
Kinematic Viscosity
@0 C. wile) 2719 2290 1687 13.00 i27.56 23.57 1776 1384 12727 23.10 17.17 13.26
Density (g/c) 0.8691 0.8698 0.8712 0.8728 (0.8686 0.8687 0.8690 0.8693i0.8690 0.8696 0.8708 0.8722
TAN (mg KOH /g) 0003 0.004 0008 0018 : 0.006 0.020 0.032 0052 : 0015 0018 0036 0.057
Oidation Stability 578 380 194 131 12838 1842 1267 987 | 788 639 258 189

(min) Rancimat
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Table 3. Results of Accelerated Oxidation Stability(Rancimat) after Four Ball Test
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