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A Study on Combustion Chambeér Deposit Formation on a Piston Crown

of a Small Two-Stroke Cycle Engine

(Relation between a Lubricant Oil Flow and CCD
Formation Pattern in a Cylinder)
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We made a study on the combustion chamber deposit (CCD) formation pattern on a piston crown
surface in a small two-stroke spark ignition engine. Generation of the CCD is influenced by the
temperature, pressure, gas flow conditions or retention period of the lubrication oil in the cylinder.
Lubrication oil flows were observed by generating CCD streaks (CCDS) from many small drilled -
holes on the piston crown. To understand the temperature influence on the heat degradation of the
lubricant oil, the oil on the conical cavity was heated statically in an electric furnace, and the oil was
also dropped on the heated incline plate. Using separated a piston crown and a cylinder head, the
characteristic properties of deposited sediments in the combustion chamber were surveyed and
analyzed in a such operation load. In the results, ( 1) the oil flow-pattern of a piston surface flow
is the average direction of gas flow there, (2) Most of CCD is formatted at about 275°C, (3) CCDS
formed on the heated plate along the oil flow line is a distant every angle, (4 ) CCD on higher-heating
area is formed heat-proof in a higher-boiling point-composition concentrated by a metallic deter-
gent, and (5) CCD is many on lower-middle operation load and less on higher operation load.

Key Words: Two Stroke Cycle Engine, Combustion Chamber Deposit, Lubricant Oil Flow, Vanish
and Sludge
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Fig.1 Dimple crown and separate piston
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Exhaust Port side

Suction Port side
(a) Temperature profile (b) CCD distribution

Fig.2 Estimation for temperature profile of piston
) crown using fusible plugs®® (% : 2200 rpm, DR :
0.4, FAR: 1.0, R:: 1h)

(a) Deposit formation (b) " Direction of CCD
pattern streaks

Fig. 3 Deposit formation pattern and direction of CCD
streaks (#: 3000 rpm, DR: 0.5 EAR: 1.2, R, :
20 min)

(a) Side scavenging port area (b) Center part of crown

Fig.4 Close-up of piston crown (DR : 0.5)
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Fig.5 Divergence level about CCDS direction (DR :
0.5)
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(a) After operation for 150 min. (b) For 30 min.

Fig.6 Top view of separation piston with or without
dimples (Running condition: #=2 400 rpm,
EAR: 1.0, DR: 0.3)

(a) ¢=0.6mm (b) ¢=1.5mm (c) ¢=2.0mm

Fig.7 Close-up view of piston top with dimple holes
(Running condition : the same as Fig. 6(b))
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Fig.8 Thermogravimetric chart about lubrication oil
from the cylinder wall and virgin oil
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Fig.9 Weight of varnish/sludge and CCD
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Fig.10 The appearance of CCD on piston top face

(b) 15.0h
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(c) 30.0h
(7.34 mg/cm?)

(a) 5.0h
(1.56 mg/cm?)

Fig.11 The appearance of CCD on cylinder head inside
face
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Fig. 12 Conical cavity for static heating of lubrication
oil
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Fig. 15 Surface view of the inclined hot plates (Oil
supply rate, 0.01 and 0.03 cm?/min)
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Fig. 16 Location of CCDS nodes of oil flow
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Fig. 17 Thermo gravimetry analysis of CCD
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Fig. 18 Quantitative analysis of CCD using EPMA

4.2 FBERMHFIZL B CCD HEEHE Sk, &
BRI & 5 CCD e 2 T2, K19 TIX
EEF DO BMEARTO CCD BRI 2R, 22T
BEDC(F 4> Nr 57 ) 2AWE I ETEERD

CFNEBHET LI DI, ARS CCDHERII ED X

S RFEBEE 25D ERANT, HEBIEFEGR— b
LHBRNR— MIICEHAL, BBEXZ 1 CCD &£ L
THREL T3, BARNTERESESZSEATHS
BIREZE L CCD M7 I rekichiz > THEL,
EERIZL S I, REBREEYII B L TR

(a) DR=0.2
(88.7 mg)

(b) DR=0.3
(104.7 mg)

(c) DR=0.4
(63.9mg)

Fig. 19 The appearance of CCD on dimple crown face
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