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The Combustion Chamber Deposit Formation on a Piston Crown
of a Small Two-Stroke Cycle Engine \

Islahat ABLIZ**, Naotake FUJITA,
Michio KITANO and Hiroshi YOSHIDA

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

#W3C No. 04-0858

We studied the influence of fuel and lubricant oil on the combustion chamber deposit (CCD)
formation using an autoclave and a small two-stroke engine. The autoclave results showed that
there were some temperature and pressure region that made a maximum deposit formation. On the
other hand, the CCD weight on the piston crown surface of a utility two-stroke cycle spark ignition
engine was measured, and the relative contribution of fuel and lubricant oil to the CCD formation was
discussed. The engine was operated with gasoline as a fuel and with commercial oil for two-stroke
and base oil without any additives as lubricant oil. As a result, most CCD was formed from lubricant
oils, especially oil additives. Furthermore, we measured the temperature profiles on a piston crown
surface using many fusible plugs that had specific melting points, for considering the relation between
the engine CCD and the autoclave results.

Key Words: Two-Stroke Cycle Engine, Combustion Chamber Deposit, Oil Additive, Autoclave,
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Fig.3 Comparison among the deposit formation from
hydrocarbons
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Fig.4 The relation between holding time and deposit
weight from oil components and additives
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Fig.7 Influence of temperature on deposit formation
from oil additives
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Table 1 Components of test lubricating oils (wt%)

Components QilA | QiB | OGiIC| OGiD
Paraffins 47 51 47 47
Olefins 41 44 41 41
Aromatics S 5 5 5
Metallic Detergent 7 0 7 0
Ashless Dispersant 0 7

Fig.8 Schematic diagram of separeted piston

PHL, TOEBREEE BFTAVAKRED Y
S VHOBERHEL, ERAEBOERE, S
CCD 7: wHEE %Ko 7z, #HEAEEHIEHERD 2 X b
o—7x vy FEE(Oil A) L ERITE A Z T
R WIEEH (Oil B) vz, £REmEOMEL 0E
ERFENDDIIZ, Oil BIRANVY T LAANVT 5 F—
P RIBEF R Twto Mz 72 b 0 (0il OB X U0il B
W8S I PRAEHEZRUCL TwtRnz b
D (0il D) b AV, ZhoEBHOBRER LT
T, %7, EEHOMRRSEBmAEREL, -5
BEROAANEY 72HWTRKOOERIICETL
fo. HEAEIZ0.95cm?/min —E £ L TIfTo 748, &
NI E AR SM Run H(B&R) O ERRE I8 TR
Kl EEHOBRESH T4 LIcHY T 2GR TH
5. ,

32 REERSLIUEBE NIwHRABEHE
BBAET RGN CCD 7w RZTEE 2 =7, K

80,
Run

@ | oL
E 60} ® M
2 | ® H
oo
o—
= 40F : .
a
| &)
(&)

20 ﬁ -

(0]

OlA Oi1B OGlC OlD

Fig.9 Comparison of the CCD formation among the
test load and the additives

9 1R T A R 1B EERE & AT (1400 min~!, 445
e DR=0.2, RunL), & [H & & & (2 200 min~,
DR=0.4, Run M), & 5l%z & & 77 (3 000 min~!, DR
=0.6, Run ) TH 3, HIZBVT, WTIhDEE
ZHETYH, WINFIEE £7% v 0il Biz&ER3 5 CCD
OlzwEERREs>hzw, ${EAaREEFED RunL i@
BOWTIR, WEFhOEEMIZBWTH CCD Dk
BRs>N W, AFNB X UCEEHZEML 72 Run M
® RunH TiZ, BESEHI 2SS0 OIlA R, SERE
BEIZEIL 72 Oil C & 50~70 mg & ¥ @ CCD 7z\»
BrRohzoiexL, BKESEF ZEHML 7 Oil -
DiZ10~20mg BE LT WELXW, 20X,
CCD D7z Rz X3 % B INFl 0 R 8 IX S X T2 53 B Al
PEUDEEWLD L, SBERBEHRAESOCERROIZ
SMAELB|NATWS, 7oL CCD 2EINL T
BRYE~A 2707 74 F(EPMA)THHT 3 &,
Oil ABLUOIl CERWIEEDCCD»5 3%
LNy ABREEN S, Oil BB XUOil D»
SiMmEI LY, ZOZ LD 0l ABIUOI
CREZNTWBESHH DS CCD /2 WHEE MO
BLRFERCR->THR2bDEARTIENTE B,
10w, A=t 27 v —7HBR LV BES5hH
HEEHRS P ODTRY v b &, EESABRCIVES
iz CCD %, B\EESTRBR L ERE27 7. HF
HEBE T A2BLRERATHLWHMPRY) 77,
B X DR8I 500°CUA L TRE B EL
TLEIDIINL, EERSEHIB LV ZDKGMNE
TN T3 CCD TiZ, 500°CLAE TR EDHEITTE
—EDOEERRT. EEHBR THRER DA Z v Run
HDIE> PEREERKEL, KSDEEENREL R
STWB I bbb,

3:3 7a—=CTNTSTITLBER N RERE
DAIE A — b7 v—T7EBRE EREREOBE R R

— 347 —

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

722 INE2A MO =72y BT IBMBEETRY Y POEX b v B0

=}

8 & 8

Weight Loss (%)

2
|

-100

Fig. 10 The thermogravimetry analysis of the deposits
and CCD
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Fig.12 Temperature profile on the piston crown (Low
load)
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