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Combustion Chamber Deposit Formation in the Lean Burn
for a Two-Stroke Cycle Engine
(1st Report, Contribution of Fuel and Lubricant Oil)

Tadafumi SATO, Rikiya IWABUCHI, Masato FUKUI,
Naotake FUJITA** and Michio KITANO

* Faculty of Engineering, Iwate University, 4-3-5 Ueda, Morioka-shi, Iwate, 020-8551 Japan

The aim of this study is to investigate the influence of lean combustion on the formation of
combustion chamber deposit in a two-stroke cycle engine. The contribution of fuel and lubricant oil
to the deposit formation was discussed in this paper. The results obtained were as follows: (1)
With making the mixture lean from the rich side, the weight of combustion chamber deposit derived
from the lubricant oil was increased, but that derived from gasoline was decreased. (2) The
contribution ratio of gasoline to the total weight of deposit was below 5% in the lean side, however,
that was 10 to 30% in the rich side. (3) Most of the combustion chamber deposit derived from the
tubricant oil was formed from the detergent dispersant added to the lubricant oil, and the metallic
detergent formed a larger amount of combustion chamber deposit than the ashless dispersant.

Key Words : Internal Combustion Engine, Combustion, Combustion Products, Combustion Cham-
ber Deposit, Two-Stroke Cycle, Lean Burn, Lubricant Oil, Detergent Dispersant
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A|TIE, RAO2ZA bOo—27#EZBNT, EA L Table 1 Engine Specifications
CUSUVERBEICHBLETRY Y NOBEEH N, Form Air-Cooling Piston Valve Type Two
IREHE R © B HIC S SN2 D B OB BEM . “Stroke Cycle
AT ET, BEEEBHOF S RIETESBEED Scavenging Form Schniirle Type
YE T S Fuel Supply Carburetor
’ BorexStroke 62 x 58 [mm}
2. EBREEBLUVAFE Displacement 175 [cm®]
Compression Ratio , 7.1
o = %‘ = 2 — ) /@;/
ABARO BB, f%ﬁf‘ﬁ_zx o2kt k Ignition Timing 22 [degCA, BTDC]
BEBETHY, RIKFOEE#HTETRT. FHRNBLNR
EEREHEEICIE, RARBREHEFZHEY, BXBE% ' '
DEREEGFS DI, SALEO AL > U v R CE AR Table 2 Properties of Test Lubricant Oils
i s - Lubricant | Lubricant
EERICEASND - FILAZ U 2 —28ELTRD oia | OB
7. F=, CARTSYUICHBLEREST R Specific Gravity 0.858 0.855
Ty bOEBERET D, HIOLSITr S EE Kinematic Viscosity [mm?/s]
BENCHERINZIHDEICX N 28YELE. V5T @ 40 °C 41.0 36.0
HOERIIH2gTH D, 6AROFITF D% BNTAK @100°C 7.53 7.35
D EEICEEENS. Viscosity Index 153 175
BN, TIRL ¥ 2 5—HY U e, AVUie Flash Point [C] %8 100
EENDRMHRILKEDOHERL T 2R< B Ti-4 2 Pour Point [*C] 30 -30
FUERWE. £k, REROBEE B BT, Total Base Number [mgKOH/g] | 2.4 0
i-A 2 8 AT A Y F B 10w LT EIA S, poF Components [wt%] : gjr’;fﬁns g ii
M ermns
L EIOWMBERM U BREIBY AV 2. —F, (it . Aromatics ) s
W, WERO2R S o— 27 #EERMEEHA, EEoH : Additives 7 0
Haeg i nEEmB, WIVIILAN T +3%— N RiE
¥ F % B Twt%asm L 7= 4 BWC, FRRICaNY Table 3 Test Conditions
B I RROBEZHEML-HEEDE R W, HEHA Engine Speed 2200 [min™]
BLOHEEMHBOMIRZRACRT. B, HEmitRE Delivery Ratio ~ 0.4
EEBIIRE TS0, MEMORSIIOEEE RS Excess Air Ratio 08~1.6
U, =R TEHOTRSILOBERNCE T L. Ignition Timing 22 [degCA, BTDC]
EBFHIEIRITRT IO, EEEDPHRIEREDS Oil Supply Method Separate Supply
HE—EEL, ZRBAEEROYERFIEELE. 28 Oil Supply Rate 0.95 [cm®/min]
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®, BFRRCLD S5 CMOEREZRFEL, &kl
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O—J7X|IA4 707 F 5148 (EPMA) LD, EL
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Fig.1 Schematic Diagram of Separate Piston
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Fig.2 Influence of Detergent Dispersant on Combustion

Chamber Deposit Formation
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Fig.3 Elemental Analysis of Combustion Chamber Deposit

Using EPMA
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Fig.4 Influence of Fuel Component on Combustion Chamber
Deposit Formation for Stoichiometric A/F
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Fig.5 Influence of Excess Air Ratio on Combustion Chamber
Deposit Formation for Operation with Gasoline

(c) EAR=1.2

Fig.6 Photograph of Piston Crown Surface after Operation with Gasoline and Lubricant Oil A

(a) EAR=0.8
Fig.7 Photograph of Piston Crown Surface after Operation with Gasoline and Lubricant Oil B

(b) EAR=1.0

(c) EAR=1.2
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