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For the purpose of transition from boundary lubrication to fluid lubrication and in order to reduace wear and abrasion, we
investigated the effect of a newly developed reducing additive (SOD-1 Plus) made from polyolester(POE), diester(DOE), and
vegetable oil ester(VOE). This additive has been further enhanced into New SOD-1 Plus (SOD-1PN). It provides better wear
resistance and higher lubricity by adding high viscosity poly-a-olefin(PAO) to strengthen the oil film it creates, adding sulfur
and zinc containing compounds as extreme pressure agents which renew the lubricant film. It has the effect of cleaning the
contamination from metal surfaces within an engine or differential/gearbox and prolonging the operating life of these parts. We
determined these effects after studying the tribological, chemical and physical properties of this synthetic lubricant.

KEY WORDS: Internal Combustion Engine, Power Transmission, Engine Oil, Gear Oil, Ester Type Additives, Tribology
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ek &1 POE, DST %° VOE R{LE&WME% Erloic
SHEEMBE 7L FLIZLDOTH B, EENREM
RELTZU Iy, EHEEE, T—XF7Y7
121X 10 vol%, B BVEEHEA 1 i Tvol%iRE &1 5,
TERMITBIBIERZ LS CEBREDROaF 2 5
v NEAEG, 5 BEL, RYoBEEE(&BENT
) ZfE4Ae, Bxl, +oktans )77 AR RE
T4, TICEDERE, BEEREXBICERLMEE
HERETEHMEERTSHA,

ST, MEkmDFEr RS TR EBHELTR
h, MESE, BEtomEzERSEELORHE
WFTH D, B2 FHENAORHEEZTT,

@ AR EES g LI
= AR Y — (PAO)
T e O : HEEAS, Zn)

2 FHEMAD A B =X LR E

BTSN LT EEFENE - B EEL BD LD A NVE
AN LIBICEENDIREIN S T ADIWEEE
FLTWD BT HReET), £, HERRE MR
SEDDTMOEELZFIC VWEKE PAO KL
EMXTND, TNICEVEBREIZA—/S—Z A /L
T A hEFRT PAO Boy ORIFBSHBEAEFT 5,
BeftB5 Ik L BIERA AL FE LT, MEA (MK, @)
EMACTHEELOWBE CLBEHOREMEE THAED
RERBETEDLDICREZEE Lz, MBOBLEN
ICITIEEN I O D RIR LET R & Ao 0, &EEE,
BMEESLELPTV, LB LAEA——Fo LT 40
AEBAEDRIZL > THRAMEED S FREMBICBITT
HDIET, B BRELERIEIERALZREET DL
BELTWD, ThODPHREMZ DI LITL DHE
DR EL B, RS L FHEMA OLEHED
{2 1 S W s i

2 1 TERIL(SOD-1) & #EMAI(SOD-1PN) DAL 89414

wan# SOD-1 SOD-1PN
B 40°C mm'’fs 610 132.3
100°C mm’/s 92.4 19.9
HEREY 243 173
i Eh %G -42.5 -47.5
AL C 170.0 232.0
230 mgKOH/g 1.06 3.68
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2.2 FEHEMAOFMEICIHTIHEEL

EOBBHEOBEREIZHEY, BEBIZBNTH
BB REBODERESEA TV S, FINAIC
BWTHREERTH Y, FNEOHE EF S Lo,

BHEBOEBE/MIC LD ESHSCHER CBTL
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M BB R R EOFERH AN, KAk L THE
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HEME LT, T rm(SW-30) & F7H(VG320) %
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T O (Bl 2L SAE HET 100°CICBVTIE 9.3~
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# 2 FHEhoOFETHENE ST ot E LS
(2220l SW-30, ¥ 7 VG320)

T (SW-30)  |ZEHETR FHEH-+SOD-1PN

Wt vol% 0 3 5 7 10

BhEE 40C mm/s | 57.7 | 58.9 | 588 | 593 | 592

100°C mm/s | 9.85 | 102 | 105 | 10.7 | 108

FEEEFE 4L 157 162 170 173 176

X7 (VG320) FEHER E #Eh+S0OD-1PN

M vol% 0 3 5 7 10

G 40°Cmm'/s | 324 317 308 298 288

100°C mm'/s | 23.9 | 239 | 23.9 | 23.9 | 23.8

EREH 94 96 98 101 103

K 3izm Pl (5W-30) QRIS 10vol%i x4
DASEE LR EAETRT, 40°CT 2.6%,100°CT 9.6% D L
AARGN K 412X 7 il (VG320) DEME 10vol%
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0.4%DTENR LA, VG320 DISERERFRZRS
CHEMBNEMZ D Z & CEEET{ESELTWA T
LBHERTE D,
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AU TP (5W-30) 7 (VG320)
S 40.0 25.0 0.0 600 | 57.0 0.0
. 0.0 50.0 5k 200 | 43.0 0.0 Al SOD-1 SOD-1PN SOD-1 SOD-1PN
R Eh {4 20.0 25.0 25.0 20.0 0.0 20.0 WS Vol% 10 10 10 10
HEEEL | 400 0.0 50.0 0.0 0.0 80.0 Bl 3.9 5.4 5.1 6.1
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