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Abstract: In a diesel engine, the wear of the cylinder liner occurs because of the continuous reciprocating motion of the
piston ring. This wear reduces the performance of the diesel engine and shortens its service life. This study evaluated
the wear characteristics of GT metal and a conventional metal used for cylinder liners using a ship's diesel engine. Wear
tests were performed at temperatures of 25 °C, 175 °C, and 325 °C, and under loads of 10 N, 30 N, and 50 N. The
amount of wear, specific wear rate, and friction coefficient were evaluated for each condition. To analyze the wear
mechanism, observations were made on an SEM. In the case of both metals, abrasive and adhesion wear occurred on
the wear surfaces at room temperature, and corrosion wear was observed at high temperatures. The amount of wear and
the specific wear rate of the GT metal were lower than those of the conventional metal at all temperatures, and hence it
can be concluded that the wear characteristics of the GT metal are much better.
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Fig. 1 Configuration of test specimens
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Table 1 Chemical composition of test materials (wt%)

Material C Si Mn Cr Cu
GT 20 | 16 | 06 | 02 | 02
metal 33 | ~23 | ~09 | ~05 | ~0.5
Conventional| 5 151y ¢5 | 097 | 028 | 1.68
metal
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(b) GT metal
Fig. 2 Microstructures of GT and conventional metals(x100)

(a) Conventional metal

Fig. 3 Reciprocating wear test
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Table 2 Test conditions of wear test

Time 21600s (6h)
Line Speed 0.048m/s (3Hz)
Temperature R.T 175 C 325 T
Load 10N 30N 50N
ntEAIF ] A o] -y ghelufe] A&t
A Z54E SAsA Al AA A 2 EeE
S Z259 AHT Bgel #3l% 0.0001g o HA
2 Aes o)gdt FAE SAsS
ARy oy o] mrEAS Hustr] 9g %
AL A xR FExAoRE o]l A7
sttt A xS gAQzle] Aol A
2250)% 7Hs Fo =W 175 T, 325 C
2 EfFste] X wE npEEAe Wsts i
st e st 2 S didt AolH,
st 2o e mEAETE HAE] flE 2=
o £ uAste] dAsHA FAGtaL, FA 8T
(10 N, 30 N, 50 N)& ¥z Al Al gzt
< Fuet wREAHS #ASF3s7] fdE 6 ARt
(21,600 sec)ESH AAIEATE Table 2 & WHEAE

215 A 3o

A o7 mpzho] ot mfREAS FHFH R
Bk w] vl A S (friction coefficient)} B P} R &
(specific wear rate)S ©]-&gth. vEAG f= A
o Ao #A&ete whEsts Fpol Wigh 285
Fyol ¥E Yepdoh o= vehw ts3 &
t}.

fe=t M

HEHE g W, AAzte] vlE ARE ¥ae)
A3k grolth mrEZAm)ol thdk AZHAL), FE©),
A% (p) D FARE(F)ORE TS A3 o] B
A% 5 ok

We = —— (2)

= = =
3158 ¥ 2xol whE ot2 sS4 dn
Fig. 4= GT R 7|& a&o diste] H=F6kz

1133
40
25 —— GT metal
—J— Conventional metal
30
a 4
é 25+
[]
8 20
-
g 15
; 4
10
5
o ] —— —
10 20 30 40 50
Applied Load (N)
(a) R.T.
40
—@— GT metal
%9 —O— Conventional metal
30
E 25-_
B 20
o |
-
5 15+
) {
; 104
54
0 T T T T T
10 20 30 40 50
Applied Load (N)
(b) 175°C
40
—A— GT metal
35__ —\— Conventional metal
304
()]
é 25
(]
(2]
S 204
§ 15 .
=
10
5
0 T T T T T T T T T
10 20 30 40 50
Applied Load (N)
(c) 325°C
Fig. 4 Results of wear loss for cylinder liner at various
loads



1134

Specific wear rate (mmale) Specific wear rate (mmSINm)

Specific wear rate (mmSINm)

Fig.

1400

—— GT metal

1200 4| —O— Conventional metal

1000
800 |
600;
400

200

0 T T T T T T T T T
30 40 50

Applied Load (N)
(a) R.T.

1400

—8— GT metal
—{— Conventional metal

1200 4

1000 +

800 4

| O
600
w00 @— —& @
200 4
0 T T T T T
10 20 30 40 50
Applied Load (N)
(b) 175°C
1400
—— GT metal

1200 |~ Conventional metal

1000 o

600

600

400 o

200 4

T T T T T
30 40 &0

Applied Load (N)

(c) 325°C

5 Results of specific wear rate for cylinder liner at
various loads

T A wE= Aol H|EkSlTh AT A
MH slzol T/t E 7E 559 R
Hoh 68 Z7Fsldar, 1221 1757, 325 ColA =
1.3 ¥ 713 A& % T At} olE GT =59

o= - ol - AR
Table 3 Results of friction coefficient
Temp. Load GT metal Conventional
metal
10N 0.351 0.476
R.T. 30N 0.443 0.568
50N 0.489 0.570
10N 0.548 0.541
175 °C 30N 0.481 0.450
50N 0.431 0.388
10N 0.436 0.388
325°C 30N 0.409 0.378
50N 0.404 0.377
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Fig. 6 SEM images of GT and Conventional metal at R.T. and 325
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(c) Cnventlonl mal
R.T., 30N

(d) Conventional metal
325°C, 30N
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