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Abstract : The goal of this research is to confirm reliable durability and evaluate the engine performance of the
current aluminum alloy piston and the newly developed steel forging piston. For such purpose, the test environment was
built with 2.9] target engine mounted on the engine dynamometer and additional exhaust gas analysis system. Using the
test environment, engine performance test was conducted, and durability test was also conducted using a dedicated
piston durability test equipment for 400,000 km. As a result of the experiment, similar durability was appeared for both
aluminum piston and steel piston, and the engine output power and torque are slightly reduced because of 158% heavier
weight of the steel piston compare to the aluminum alloy piston.
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Table 1 Specifications of diesel engine

25 A 4
£ oA, 4 Apol
A = 4wl AE4, 44
A P Re-Entrant
W& v 2 MT
AR A} A 744 DI
Z 1l 7] FH(cc) 2902
é‘_%l o] U7 % 3 & (mm) 97.1x98
Q& 19.3
‘2}—?— <F el (Kg/em2-rpm) 301200
% 31 % & (Ps/rpm) 135/3800
o E(Kg - m/rpm) 31.5/2000
# 31 % (Km/h) 175
A 8] An|(Km/ 2) 20.8
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Table 2 Specification of experimental equipment

A 4 9 Ay A 9
2 9 o B-220(EC Type)
4 = 4 AVL(2 A~ Eg|o})
N 509N - m
A8 FHA SAHED) (3,00010,000rpm)
FAFEF) 10,000rpm MAX
5 160KW
& AET) (3,00010,000rpm)
. 2 9 w | MEXA9100D EGR
R -
e A =2 o Horiba(d &)
L 2 A 7t & | CO,CO, THC,NOX

A : Engine B : Dynamometer
C : Exhaust Analyzer

D : Dynamometer Control Desk
E : Intercooler F : Fuel Consumption Meter
G

: Water Controller H : Smoke Meter T: Muffler

Fig. 1 Schematic diagram of experimental setup
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Table 3 Exp. condition of engine performance test

NO Engine Speed Throttle Driving Time
{rpm) (%) (min)
1 1000 100 5
2 1500 100 5
3 2000 100 5
4 2500 100 5
5 3000 100 5
6 3500 100 5
7 3800 100 5
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Fig. 2 Variation of torque versus engine speed
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Fig. 3 Variation of power versus engine speed
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Fig. 4 Variation of BSFC versus engine speed
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Fig. 5 Variation of oil temperature versus engine speed
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Fig. 6 Variation of THC versus engine speed
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Fig. 7 Variation of CO versus engine speed
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Fig. 9 Variation of smoke versus engine speed
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Fig. 10 Variation of NOx versus engine speed
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Table 4 Running mode of piston durability test

item | offset | duration |frequency| duration | amplitude
Block (bar) |time(sec)| (Hz) |cycleNo)| (bar)
5-110
(5—20) §
FADE 110Q0)| 15
High IN
(Low) | SINE |110(20) 28 50,000 | 70(15)
Pressure| FADE
Pat | OUT 11020y 15
REPEAT 20
110-5
RAMP (20-5) 8

Fig. 12 Housing for piston durability test
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100,000kmE 3] 3332 2 ¥ Al?@ #2 | 32.0368 | 32.0366 | 32.0362 | 32.0359 | 32.0356

g2Ee A & 74 JAEE Fig 133 Zo] 54 #3 | 32.0418 | 32,0415 | 32.0412 | 32.0410 | 32.0407
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Table 49} 72o] A3} o|we) 3] AR leycled T 7 [ 109Km | 209Km | 309Km | 4095Km

003552 3o} 28Hz(2F 6,850rpm) o]q ol 7S 20 #1 | 32.0421 | 32,0417 | 32.0413 | 32.0409 | 32.0403
e 100,000 cycle. £ 3 =9 o ¥ | 32.0445 | 32,0441 | 32.0438 | 32.0434 | 32.0429

3] hadte] cycles & F o= #3 | 320485 | 32.0482 | 32.0477 | 32.0473 | 32.0468

Fei R g gleta US| A 9 JY = 44 | 32.0404 | 32.0400 | 32.0396 | 32.0301 | 32.0386

& 543t Fig. 13 Measurement point of piston pin hole
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