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Tribology of Small Two-Stroke Cycle Spark Ignition Engine
Fueled by Methanol
(Comparison of Cylinder Wear by Methanol, Gasoline and Gas Fuel)

Naotake FUJITA, Hideki ONODERA,
Mitsuhiro ITO and Akira IWABUCHI

This study deals with the tribology of small two-stroke cycle spark ignition engines fueled by
methanol, gasoline and gas fuel. During the experiments, lubrication oil is supplied to the intake
manifold separated from the fuels, by a carburetor. The degree of wear of each part of the cylinders
was represented by the decrease in surface roughness along the sliding direction. Much decrease in
surface roughness of each part of the cylinders is observed 10 hours after the start of running. It is
shown that a part of a second ring of the cylinder at the top dead center shows a larger degree of
wear than the other parts. The degree of wear of each part is dependent on the kind of fuel.
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Fig.1 Measuring line on cylinder inner surface
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Table 1 Mean Ra: of new cylinders

Mean Rax Mean Rax
GR 0.133 GL 0.121
MR 0.163 ML 0. 127
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Fig.2 Change of Ra. as time proceeds (at L1)
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Fig.3 Change of Rv and Rp (at L1, 2ND)
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Table 2 Wear estimation from wear ranking

Position| GR | GL | MR | ML | PR | PL | Total
L1 TOP 1 2 1 2 1 1 8
2ND 3 3 3 2 3 3 | 17
P22 1 2 1 2 2 2 | 10
P35 2 3 3 2 2 | 15
Ll total | 7 | 10 8 9 8 8 | 50
L2 TOP 1 2 1 2 2 2 | 10
IND 3 2 3 2 3 2 | 15
p22 1 1 2 1 2 1 8
P35 1 1 2 2 2 1 9
L2 total | 6 6 8 7 9 6 | 42
L3 TOP 1 2 2 2 2 1| 10
IND 3 2 2 2 3 2 | 14
P22 1 2 1 1 2 L 8
P35 3| 3 3 3 2 2 | 16
L3 total | 8 9 8 8 9 6 | 48
Total | 21 | 25 | 24 | 24 | 26 | 20

little decrease of Ra = — 1, much decrease of Ra . — 3
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(a) GR (b) MR

Fig.5 SEM photo from cross section of cylinder
surface (at L3)

bivs, A TLDEFIZOWTHDZE, X5/
— VD Ly DEFHE T~9 TERET v 7 OO0 B FEh
R0t l, 7aXy F ADBEEIR6~9, Y1) >
T 6~10 &, BERET v 7 &atvha vt Z2bH 5
D, AY )= LD BELWHIOE S ERL, B
BEOSMIKERENH L Z bbb,
Hs5(a), (b, zhznsr VY V¥ (GR) X5/

RY ) —=WINE2YATNVKIERKI YYD 74Ky — 2475
0.14
o]
012 [~ o
~ 01 © -
£ o uo
2 o088 [ J-.
.. "om o
g o o " GR
0.04 [~
> o 6L
0.02 -
% 00z o004 006 008 01 012 0.14
Ra, (um)
(a) Gasoline(GR)
0.14
0.12 |- Om
e 01 f =
2 o8k ¢ © ? L
§ o ——
S o.06f -
n
0.04 - & GR
O
0.02 GL
0 L 1 I3 L 1 1
0 002 004 006 008 01 012 014
Ray (wm)
(b) Methanol(MR)
0.14
012 |-
E 0.1 -
Z o.08[ - 0 of
g o006 O " R
0.04 [~ o°"°
O GL
0.02 [~

—IV(MR)DHEH O ¥V > & FEE 5 O
SEMEHOEIZRT., MEOY Y ¥ & b 50 BFfH
BEHO DD TLIIWCB T2 TOP~2ND DA E
TH5, FROBHEOEERL ) > FRET, £Hl
By V¥ ThHhb, GROHEIRERESHLTH Y
iR, RESESH OSBRI L TS hriF T
WV 5 ERSTR, BHLE RS LT B A EY SR
WHEZEsRS, MROIES 1L, 22Tk 4(c)P22
DEIZREOSNZ I BFR - T ZADNEE VWL 55
BELTWAESMNH 57012, REMWGR L0
{oTwb08¥b»%, 272GR TR LI %
RFEWE, ZOEDTIRELEALEREISRT, RED
EOICLVEREBCER DL IOCRAZTS NS,

YU T ORAR EH S HIE SRS OBMGR L, R
Wiz k2 EEmEEOELIR, CXA DL > EAA
KUDHIETE 2, LhL, YIVFEERAMYD
Lw SBNC & 2 BRI AROBEZ A 2K T 5.
AR ZADHS 2B D12, YV I OEE
WoleAHOHEI ZHELEL TE R SR, 22T
50 PSR B O v ) v e AR L, L2 8 & O
L3 & o2 4E L, BAROEMFEES Ra,
HE L, A—BFRcE T2 L 3B HEOESX
Rar LB L7 b D %6 12w d., M6 FDERIT
Ra:=Ray %L Tw3, Rarx XY Ray DIF >

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14
Ray (um)

(¢) LPG(PR)
Fig.6 Relation between Ra. and Ray

CHRELBSTVIDIER, YU U FOMERLe S
BARIOMENFEL TwE b EAalkEd, A5/
— N EF VI TREBIERERESRERSNT, o
RUFHEDPZIVIES 1RS> TWBH, 205D
AR ER TSR R > THBY, Ra. &
Ray, t OB iz H 2BEOHBENR > 5, BRED
EOIZ X B Rar & Ray DEFAY /— N eHY Y v
TIEE->E D LTIV E WY, HBHEDOSVTH
5E ML &ED b MRS, GL XV & GR 2SHERHER
KW E ZARBEELTWS, Thbh, HEHOL
WIE S D Ray B/INEL72->THBY, Le SEHAOD
B Z AL  EEHMEOSENRENIZ LD L ED
na,

4. #*

il

INE2H A 7Ny IR E LTV Y >, R
Y=V BIOT O R G TSERER FET
HERETW, ) Y OERRE 2 BIFHIH s 0%

~— 287 —

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

2476 ARY ) —=WINE2 A T NVKIEBRKEZ VP D T4 R Y —

EaHEND LI DU, FOBRELUTICR
7.

(1) FIHABEREORIIE L w S By FAEOERME S D
BABRPHOTET I ENTE S, BIoRIO 108
g COBPEIRE W,

(2) BEOEWIC L ZERETRIICDOWTE,
AV TIEEBIC & o T HRICERESETT 201
L, Y =N F a8y A CRETRI SR
3.

(3) ¥V r¥olLwedBEHETOERL &7RE
EBREFHEBILH Y N U IUEPRED KRS
W, KDWTRENDD, ER MY ORKEEICK SR
FAMUNERAT A NMITH B9, 2 ZOEFEDERE
Beh >y R Y I UETOERBRERELZ 5TV,

(4) HaHEtHREROSDIE, Le dBIHROES
TAREE Rz, AR DV BEFAOM
ERE L R BMEAND B,

BRI ORTICEEL, BREEFRERERE
SWELEZ > CIEFRIENIN v > & —M&EK
O ZWITEE, £ HAERES RCI20 TS Bl

(T2 RAFEHRABETRER) 2o MICELETE
R AMEFRE D TEBW 2w 25U TH
BERT.

X 73

(1) RBERL - 1325 34, Hro ¥ —HEH, (1995), 60, (1
i

(2) THEFE—, PIAEERS, 29-366 (1990), 9.

(3) BEERE, U1 7 VBB O, (1966), 249, HEH.

(4) FiEBeE - HOH, 24 KoY b, 39-2 (1994), 145~
152.

(5) MEHMH - &2 3 4, BEER, 61-585, B(1995), 1942-1947.

(6) EBEIGA - 13> 3 £, 5, 56-530, B(1990), 3187-3192

(7) BEEF HEEO NI A Koy, (1994), 103, BEH,

(8) Gupta, M., 1Z# 3 %, Rep. 7th Int. Symp. Alcohol Fuel
Tech., (1986), 364-369

(9) EFHE— LI FTYR L, 39-10 (1994), 839-844.

(10) MMEFHRA <« E» 24, PIA4RaYR b, 36-11 (1991),
873-876.

(11) Nakayama, M., Mot. Veh. Technol. Mobil Prosperity,
No. 852200(1985), 185-191.

(12)  BEHEME - 135 3 4, B3R, 60-571, C(1994), 1027-1032.

(13) BLTEIE@EEMER CAMCRUFVIHE,
(1992).

— 288 —

NI | -El ectronic Library Service



