F=2AG7HEEE 20079 % 2AS ey =2y

pp. 375~378

Az ddfel &xjo wE ol2EN AR

HgH- oldlg!- FHE"

o' 2dEY

o

A Study on Wear Characteristics of Piston Running Part

J. H. Jang, H. K. Yi, B. D. Joo, J. H. Lee and Y. H. Moon

Abstract

Abrasive wear between piston ring face and cylinder liner is an extremely unpredictable and hard-to-reproduce
phenomenon that significantly decreases engine performance. Wear by abrasion are forms of wear caused by contact
between a particle and solid material. Abrasive wear is the loss of material by the passage of hard particles over a surface.
From the pin-on-disk test, particle dent test and scuffing test, abrasive wear characteristics of dicsel engine cylinder liner-
piston ring have been investigated. Pin-on-disk test results indicate that abrasive wear resistance is not simply related to
the hardness of materials, but is influenced also by the microstructure, temperature, lubricity and micro- fracture
properties. In particle dent test, dent resistance stress decreases with increasing temperature. From the scuffing test by
using pin-on-disk tester, scuffing mechanisms for the soft coating and hard coating were proposed and experimentally

confirmed.
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Table 1 Rockwell hardness (B-scale)

Piston ring

Type Cylinder liner

: HAC: 1143
HAS : 101.8
HBC : 96.5
HBS :95.2

Hard coating 93.6

SAC:79.9

SAS : 100.5

SBC: 844
SBS : 93

Soft coating 96.8

HAC(Hard A-coating)®] 78 Ag:= I =23 2=
u)F 2t3hE o] ™, ECD(electrochemical deposition)
Aol 3] IYHAoH, IYF FAE 035+
0.05mm ©] o},

HBC(Hard B-coating)®] FH 32 43 F(sealing
layer)® W-273 F(anti scuffing layer)] ¥ Fo
2 Hojglon, AyFe YA.Ed Y-2ARS
< E2d FF(molybdenum alloy) 08 T4 5] o]
Rom, FEt=n} &AM (plasma spraying) &2 ZH
HAo. 295 FA+< 22 0.05-0.1mm o| o},

SAC(Soft A-coating)®?] ZHZL Cu-Al Fo=
FEHoZ F5 A5 E R o]Foj r}
Y59 FAE 0.25-035mmo|t}. SBC(Soft B-
coating) THF EF Cu-Al FFLE o]|Fo]4
o 2839 FAE 025~0.35mmol o}
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Fig. 1 Particle dent test
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Table 2 Experimental conditions of Pin-on-Disk test

Conditions Value
Temperature 25,100, 170,230
Sliding speed 2.75m/sec (1500rpm)

Test time 4 hours
Counter part diameter 17.5mm
Load 100N (50bar)
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Fig. 2 Dent stresses at various temperatures
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Fig. 3 Wear amount at various temperatures
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Fig. 4 Schematic scuffing mechanism of
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Fig. 5 Schematic scuffing mechanism of
hard coated surface
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Fig. 6 Scuffing diagram at various temperatures
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