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The Effect of Lubricant Containing Copper Alloy Fine
Particles on a Marine Diesel Engine

ByoungDoo So°, HeeSung Lim’, Kweonha Park™

Abstract : Many research works for improving a boundary lubrication performance

have been
lubrication.

executed by using solid lubricants, and been tried to apply an engine
However those general lubricants like MoS:; or PTFE have not been

applied on engines due to the extreme conditions such as very high temperature and
pressure by combustion process in a cylinder. A copper nickel alloy fine particle has
been introduced and studied. In this paper the lubricant using the alloy particles is
applied on a marine diesel engine and assessed by the engine performance test. The
results showed the increase of cylinder pressure related strongly to the engine
efficiency as well as the improving the engine lubrication performance.

Key Words- 23 &8 A(Solid lubricant), o] 78] %39 2HCopper Alloy Fine Particle),

uh-8-7] #H(Marine Diesel Engine)
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Fig. 1 SEM micrograph of NiCu fine
particles
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Fig. 2 Experimental setup for assessment

of engine lubricants
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Table 1 Test conditions for engine test

Items Values
Type vertical 4 stroke cycle
Number of cylinder 6
Combustin system Direct injection
Continuous maximum output(PS) 1500
Maximum engine speed(rpm) 750
Bore(mm) 250
Stroke(mm) 320
Compression ratio 11.2
LO pump type Eng direct coupling gear pump
LO pump speed(rpm at E750rpm) 1154
LO calacity(m’/h) 235
Built year Nov.of 1978

Fig. 3 Photo of the test boat and engine
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Fig. 4 Torque variations at engine start
and stop
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Fig. 5 Comparison of torque variations at
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Fig. 6 Comparison of torque variations at
500,800,1200rpm
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Fig. 8 Exhaust gas temperature with
working time

rack { Working time Exhaust Gas Temperature(T)
{max; | sfter adding
2 NICO Cyl 1] Cy1 2 | Cyl 3 [ Cyl 4| Cy) 5| Cyl 6 Aver

No NICO W|S/365| 85405 | 4157380 | 300/365 | 363/385 | 9sr3es| 3sa2
240mins(41:30) [ MAN] avan | avaor §auIn|nao | avso| ses

|

6090mins(101:30) | 400/380| 040 | ©xva10 [ 0r390| ao0/ato| Rovac| a0a3
9170mins(152:50) | 43| ovas | cvas | orsrs| waros| cwrer| s

No NICO 190/10| 159120 { 140130 | 17010 150130 | 120090 | 1338

2490mins(41:30) |190/7120] 1607120 | 150120 | 190/120] 150130 | 13v90 | 1400
6080mins(101:30} | 190/150! 150/140 | 185140 | 170150} 150130 130vs0 | 1471
9170mins(152:50) | 16510} 140710 | 12010 {1501%0] 10n40| e | 1383

Table 2 Exhaust gas temperature with
working time
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Fig. 9 Pressure in cylinder with
. working Time

rack | Working time Pressure in Cylinder(bar)
{max; after adding
24mm) NICO
No NICO | 57/56 | 60/65 | S6/65 | 60/59 | 53/66 | 60/66 0.1
24%0mins(41:30} | $9/69 | 60467 | S9/67 | 61467 | 57/67 | 62/64 633
6090mins(101:30) | 66/72 | 66/74 | 65/70 | 67/73 | 63/72 | 6/74 @2
9170mins(152:50) { 66/74 | 69/73 | 65/70 | 68/73 | 65/72 | 63/74 @8
No NICO 33/29 | 33/33 1 27/34 | 34/28 ] 33/28 | 31/3L 32
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9170mins(152:50) | 41/46 | 45/45 | 37/45 | 41/46 | 39/44 } 39/43 26

Table 3 Pressure in cylinder with
working Time
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