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The Effect of Engine QOil Degradation and Piston Top Ring
Groove Temperature on Carbon Deposit Formation
Part II — The Deposit Formation Characteristics of Diesel Engine

Joong-Soo Kim, Byung-Soon Min, Dae-Yoon Oh and Jae-Kwon Choi

Hyundai Moter Company

Abstract—In order to investigate the characteristics of top ring groove deposit formation in diesel en-
gine, engine test and simulation test were performed. From component analysis of used oils sampled
from actual running engines, soot content in engine oil was selected as a main parameter for evalu-
ating oil degradation. Deposit formation is highly related to soot content in lubricating oils. And high
soot content oil accelerates deposit formation even in low temperature region below 260°C. In low tem-
perature region below 260°C, deposit formation rate is mainly affected by top ring groove temperature.
However, in high temperature region above 260°C, deposit formation rate is affected by soot content
as well as top ring groove temperature. Therefore, soot content as well as top ring groove temperature
should be kept a certain level in order to prevent troubles due to carbon deposit formation.

Key words—oil degradation, carbon deposit, top ring groove temperature, modified panel coking test,

soot content in oil.
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Fig. 1. Schematic diagram of simulation test apparatus.
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Table 1. Conditions of simulation test

Oil leakage rate 1 g/hr
Atmospheric temperature 200°C
Inclined angle (6) 4°

Panel temperature 220~300°C
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Table 2. Specification of test engines

Engine type Indirect injection Direct injection
Displacement (cc) 2607 2497
Compression ratio 22 19.5
Bore X Stroke (mm) 91.1X100 91X 96
Lubricant CD 10W30 CD 10W30

Temperature measuring point

Indirect injection engine

Direct injection engine

Fig. 2. Schematics of test pistons.
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Fig. 3. Trends of engine oil degradation according to
engine running time.
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Table 3. Conditions of engine test
Piston I I
Combustion type

Indirect injection Direct injection

Test condition 4000 rpm 4000 rpm
Elapsed time 400 hrs 400 hrs
Soot content in oil 0— 4 wt% 0—1 wt%
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Fig. 5. Effect of soot content in oil-engine test results.
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Fig. 6. Effect of temperature on carbon deposit forma-
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Table 4. Conditions of engine test

Piston I I
Test condition 4000 rpm 4000 rpm
Elapsed time 400 hrs 400 hrs
Cooling gallery non-exist exist
Soot content in oil 0—4 wt% 0—4 wt%
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