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Abstract : In order to prepare for the large power diesel vehicle, the current trend of advanced nations is to shift from

the aluminum alloy piston to the steel piston. In this research, a steel forging piston which replaces the aluminum alloy
piston is developed to improve the power performance of the diesel engine. The three dimensional flow and combustion
analysis of the target engine is conducted. Using the result of the analysis, the piston is optimized, and a prototype of the
articulated steel forging piston is built. The reliability of the piston has been evaluated through durability test using a

Hydropuls Test Machine for 300,000 km.
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Table 1 Specifications of diesel engine
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Parameter Specifications $o] A2 HEF x-e BLY ATELS
Bore(mm) 97.1 Table 29} 2t}
Stroke(mm) 98
Max. intake valve lift((mm) 8.35
Max. exaust valve lif((mm) 3.5 Table 2 Coefficients of X - &model
Compression ratio 18.5 Cu Ox Oe O Om Ca
Displacement volume(cc) 2,902 0.09 1.0 1.22 1.22 1.22 1.44
Power(PS/rpm) 170/3800 Co Ca Ca x E
Torque(kg - m/rpm) -40/2000 1.92 0.0 0r 1.0 033 | 042 9.0
22 3N 29 2.3 XA
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Fig. 1 Mesh generation of 4 valve DI diesel engine
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Fig. 2 Swirl and tumble ratio with respect to crank angle
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Fig. 6 Design parameter of combustion chamber shape

Table 3 Design matrix for optimization of combustion

chamber
DOE | Rl R2 Al A2 Hi H2

57262 | 7.014 | 3.5470
1 9.0 6.3 | 22.5 | 51.5388 | 6.3126 | 3.1923
2 9.0 6.3 | 27.5 | 62,9882 | 7.7154 }3.92017
3 2.0 7.7 | 22.5 | 629882 | 7.7154 | 3.1923
4 9.0 7.7 | 27.5 | 51.5358 | 6.3126 | 3.9017
5 11.0 | 63 | 225 | 62,9882 | 6.3126 | 3.9017
6 11.0 | 63 | 27.5 | 51.5358 | 7.7154 | 3.1923
7 11.0 | 7.7 | 22.5 | 51.5358 | 7.7154 | 3.9017
8 11.0 { 7.7 | 27.5 | 629882 | 6.3216 | 3.1923
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Fig. 9 Result for optimization of steel forged piston

Fig. 10 Prototype of optimized steel forged piston
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Table 4 Specification of piston endurance test machine
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Fig. 11 Piston endurance test machine
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Fig. 13 Measurement point of piston pin hole
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