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Improvement on the anti-wear properties of engine
lubricant oil for methanol-gasoline blend

A Li', YU Wei', LI Nuo*, CHENG Zhang'
(1. School of Automobile, Chang’an University, Xi’an 710064, Shaanxi, China;
2. School of Highway, Chang’an University, Xi’an 710064, Shaanxi, China)

Abstract: In order to improve the anti-wear property of lubricant oil used in methanol gasoline en-
gine, four-ball tester was used to study the impact of additive on anti-wear property of lubricant
oil through orthogonal tests in this paper. A new type of compound lubricant oil which fit metha-
nol fuel engines was used to reduce the corrosion and abrasion in engines. The results show that
the optimal volume of MoDDP, T205, T203 is from 0.4% to 0. 6%, from 0.8% to 1.2%, and
from 1.5% to 2. 0% respectively, and when the additives’ composition ratio is MoDDP; T205 : T203=
2+ 4 : 5, the tested oil has the best anti-wear performance. 10 tabs, 2 figs, 8 refs.
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Tab.1 Physical and chemical performance indexes of base oil and 15W/40
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KT H JE RS o Ry
JnE Sl 250 N 150BS S22 IRRTHEARN

SEFKEBE (100 'C)/(mm? » s71) 7.35 33 8. 87 12.5~16.3 GB/T 265
K 45 5 138 80 134 <100 GB/T 1995
RN/ C 250 273 254 <210 GB/T 3536
Wi/ C —17 —10 —14 #—23 GB/T 3535
WA SRWE/C —25 —23 #—20 GB/T 9171
{KEAS B/ (MPa -+ s) 1797 1985 +£3 500 GB 6538
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Tab. 2 Test numbers and dosages of additive %
R 9 = 1 2 3 4 ) 6
¥ | MoDDP 0 0.2 0.4 0.6 0.8 1.0
jim | T205 0 0.4 0.8 1.2 1.6 2.0
| T203 0 0.5 | 1.0 | 1.5 | 2.0 | 2.5
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Fig. 1 Relationship between Py and adding dosages
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Tab.3 Experimental factors and levels %
A ¥ MoDDP T205 T203
1 0.4 0.8 1.0
KF
2 0.6 1.2 1.5
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Tab.4 Header of orthogonal tests
K6 g 5 MoDDP/ % T205/% MoDDP 5 T205 i Fi T203/% oDDP 5 T203 {###] T205 5 T203 &A1
1 1¢0. 4 1¢0. 8) 1 1(1.0) 1 1
2 1¢0. D) 1€0.8) 1 2(1.5) 2 2
3 1¢0. 4 2(1.2) 2 1(1.0) 1 2
1 1¢0. 4 2(1.2) 2 2(1.5) 2 1
5 2(0.6) 1¢0. 8) 2 1(1.0) 2 1
6 2(0.6) 1¢0. 8) 2 2(1.5) 1 2
7 2(0.6) 2(1.2) 1 1(1.0) 2 2
8 2(0.6) 2(1.2) 1 2(1.5) 1 1
x5 REERRMELEHER x7 FEEENE
Tab.5 Test results and standardized results Tab.7 Weight of information
K I LR PR IS 45 2R i Pyfii/N WSD3o /mm
%% | Pufi/N | wSDi) /mm Py WSDio’ & 0.35 0.38
1 932 0.41 1. 00 0.16 xS EmoMNE
2 1029 0. 66 0. 38 0.97 Tab.8 Weight of comprehensiveness
3 1020 0.46 0.43 0.32 o Pufti/N WSD:JZ /e
4 1118 0.67 0. 00 1. 00
E 0.38 0.62
5 981 0. 44 0. 60 0.26
6 1118 0. 44 0. 00 0.26 SRR IER 9,
7 1069 0.43 0. 24 0.23 R9 BARNGATS
S 1 069 0.36 0.24 0. 00 Tab. 9 Overall rating of all schemes
B i PRSI 6~3% 8, ! 2 ! > 6 ! $
%6 EBEMENE 0.48 | 1.24 | 0.84 | 1.00 | 0.96 | 0.26 | 0.46 0.23
Tab. 6 Weight of importance HRARR R VP4 0 45 AT 1 07 % 8 W45 4 9F
sty Pyfti/N WSDi,” /mm Iy B UL T 58 8 4% 17K AP A B AR B 4 Y
B 0. 10 0. 60 TE AT B A BEES R L3k 10,
F10 EXKBBELELER
Tab. 10 Data processing results of orthogonal tests
B3 K1 K2 AK 22 F 1 FAg W
MoDDP 3.52 0. 94 0.94 0. 83 1 1336 537.00 * % %
T205 1. 97 2.49 3.00 0.03 1 2 120.62
T203 1.74 2.72 3.70 0.01 1 28 382.66 %
RZE 0.000 718 3 1
MoDDP 5 T205 i# 2. 40 2.06 2.06 0.01 1 403. 66
MoDDP 5 T203 i Al 1.77 2.69 3.61 0.11 1 21 638.54
T205 5 T203 i Fil 1.71 2.75 3. 80 0.17 1 35 913.42 * %
Je¥ill 1. 24 7
I S {E F,0.05(1,1)=161. 45
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