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Abstract
In contacting between surface, there is wear and the generation of wear particles. The particles
contained in the lubricating oil carry detailed and important information about the condition monitoring
of the machine. Therefore, This paper was undertaken for Ferrography system of wear debris generated
from lubricated moving machine surface. The lubricating wear test was performed under different
experimental conditions using the Falex wear test of Pin and V-Block type by Ti(C,N) coated. It was
shown from the test results that wear particle concentration(WPC) ; wear severity Index( Ig5) and size

distribution have come out all the higher value by increases sliding friction time. By the Ferrogram a
thin leaf wear debris as well as ball and plate type wear particles was observed.
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Fig. 1 Exploded view of V-blocks and journal

arrangement

Table 1 Micro-structural and mechanical properties

of Ti(C,N)
Properties Ti(C,N)
Melting point, [TC] 3300
Density, [g/mr] 5.78
Hardness Hv, [kgf/mi] 4000
Friction coefficient with steel(dry 0.55
condition) ’
Reaction material CHa, N;
Thermal expansion
) 6o 9.82
coefficient(10™/C)

Table 2 Diesel engine oil of properties

Lubricant
SAE #30
Item

Flash point (C) 200
Ki tic viscosi v

1nerria ic viscosity 903125
(10007C), cSt
Viscosity index 90
Pour point () -22.5
Total base number 4
(mgKHO/g)
Sulfated ash content (%) 1.6
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4 RgsgFoy HHxA =YY o)A Fig. 2 Schematic diagram of Ferrography analysis
3% o)ud) A} system
3. Algde g 3E Table 4 Initial measurements evaluation for a dilu-

tion effect

S| MR ol 3t X A
3.1 A A (Dilution)off 2|8t HEEN Total No,| Area Intereept | Pesimeter
A% -Er Ao osf AR ZHEL Table 49 Sample | of | covered | ) ®
dilution | particles, @A)
Table 4= 34AS dF =, F4ujgo o3t
0.5mo) & A719) A4 F37 U (Area), H 33 5 368 | 2,327 674 | 3208
H(Intercept), T4 o|(Perimeter)d] =7|ZHZS [kN] 10 172 1 1,418 278 1,033
15 120 855 220 524
L}E}LHS&E} _ 20 52 278 96 475
°ojF WHELE ¥ FF(G.5kN)A 2~3u] 4
E gtoy AH A= sulzx] 2183 55 0| 1047 | 5423 | 2256 | 8520
B FHAHR S ZAANAL A9 ols WsEe [kN] 5 528 | 4,878 1,645 5,254
10 346 1,423 1,002 679
E =] e] ‘— e} > 5
= i) PS} B ALEE B3 15 260 | 1,146 896 1,721
°l°ﬂ e 7|E 22 Fig. 39 AE 347 date] 20 203 | 1,087 821 835
z20 Wsle vehygot, 30 111 | 696 449 728
Table 3 Thermal control reference of engine oil
Item Basic Number )
X A 33kN
Rate of  viscosi e ® ssin
. viscosity +50 ~ -30 210 8 Calculated valus |
tncrement K 5
2
Solvent insolubility 5 under £ .
(=9
Wear metal (Fe, %) 0.2 over :: 4
=
Moisture (%) 0.2 under 2
0
Total base number 1 over 0 5 10 n.,’5. 20 25 30
(mgKOH/g)
Flash point () 170 over Fig. 3 Total particle count vs dilution oil samples

from Falex test machine(SAE #30)
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