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Effects of Tribological Characteristics
on Lubricants Properties (The 1st)

Seong-Mo Oh and Bong-Goo Rhee*

Graduate School, Wonkwang University
*Department of Mechanical Engineering, Wonkwang University

Abstract—When lubricants is used under severe running conditions, their tribological characteristics
are very important. We have studied the lubricating oil viscosity, kinds of additives and their
amounts, and lubricating oil temperatures were changed. In order to study the effect of oil tem-
perature on the wear of the surface, the temperature of the oil was changed for the same sample.
Moreover, the temperatures of three kinds of oils which have very different viscosities at room tem-
perature, were varied between 60°C and 115°C while the oil viscosity was unchanged. It was shown
from the test results that surface wear is not greatly affected by the amount of ZnDTP (Zinc diatkyl
dithio phosphate) antiwear agent, but EP (Extreme pressure) additives are less effective against wear
than ZnDTP additives. The viscosity of lubricating oil and its temperature greatly affect the wear of
the surface. Combining all the wear data with those of the surface strength, it was observed that the
higher the load, the wider the scratching of wear, and also in the case of the same running load, the
lower the wear, the longer the life of the surface strength.

Key words—tribology, lubrication, wear, antiwear, additives, extreme pressure.
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IR aga ~AE e 53 od sk gz o) Table 1. Physical and Chemical properties of journal
=g bl F93 43 vlAce78) wpep 204 Vblodk
5 - @ - Items Journal V-Block
2 ‘?_], t \_’o{ pe _‘1:‘ J“all 7~ n},zl-.u}-_ti Al &7 2o Q.5
18 e FOH ) H; | N i O]:o IO‘J 12 ]} Prapertics (SNC 415)  (SNC 631)
o SRELEL s} A 7 -3F0-0] AT ow -
1 fahire) s MRk whs) ghie] Surface Roughness [um] 1.5 1.5
A 7“” S BRI R el o S A N Tensile strength [Kgf/mm®] =80 =85
A Arba] g G882 &1} vhwol ] iz of 8-S Elongation [%] =17 =18
_7;1;}‘3}57_[9 10]’ O] E ‘”7]' &]_EH =1 o»r_ —r"‘r 6’}‘ 7 ?\ _:? Reduction of Area [%] =45 =50
2o oheo] A3l o3 5e W] o Hardness [H,] 235~341 248~302
o] o b & k] 313} o
e = ALk gk C 0.12-0.18  0.27-0.35
Si 0.15~0.35 0.15~0.35
2. AIBIXA Mn 0.35~0.65 0.35~0.65
P =0.030 =0.030
S =0.030 =0.030
- AlS XFx = =
2-1. AR Cu <0.030 <0.030
WA Al mpab ke A2 A Y Ni 2.00~2.50 2.50~3.00
el W3 VRS Figl of vpeluloln), Aade Cr 0.20~0.50 __ 0.60~1.00
Al 2 A7)0 EEAPF R H mE 92 ] E
oL} Aol Al&E = VA AEIHSNC 415)%, V-H 22 RES
22 Agmapnns) vlo] Sol g UAEF K QoA AgH v%%%-t- sfeba A e
(SNC 631y& AFg-slsich. ol 2] 71714 - shabd 54 Hiel el 4552 Al@sgon] 42 Tavle 2
& chg-2) Table 1o} hehsieh. Chehigie ) 18 rﬂ 0 1 E
Ag el FaE B b, AR BB oleld, Vi ddrlfoleh w 4%% SRR
S, vhusk ZAY, £RH HEre el o wiwd e shgedelold leld Agsw el

v}, AR 220[V]-12 [HP]e] w&3 57 ZnDTP =}y wFA) 49} S-PA| ] 9} EP & 714] 258
1425/1725[rp.m}E ol 8-8tef s AAZISL 2, 71 L WL IVell ZaDTP vha ] A mqs
W) o] 9falo] sl &2 290+ 10[rp.m] o0& 343} EPH AL 3 lstel abgsielct H7bAle]l Ak
oh Algte] Ad 2 o] v-Eea) whetol 441 A Table 3, dof] Ve Sict.

& alo] 3] H g}

e
tlo

'
4

B3 AEE HPef o172 1/4 inch(6.35 mm)o] 4L, 2-3. MEZTA Y AEFHUY
7;3]‘31-"‘? 1% inch(31.75 mm)e]] V-E£= F-2o| Zpv = A2 At w2 279 (Scuffing)o] A8 s
1 2 5 B5AbelollA] 3] dshy] v]azel 58 o] 3o (failurc)ell o] 27]7k2] A s15 wiz whAH

?‘f}% defe] X7 7]e]rt.

Table 2. Properties of base oil

Base oil 1 11 m 1w
290+ 10rpm b ;

/ Kinematic viscosity 40°C 898 55.6 198 401

m/sx 107" 100°C 2.47 7.86 18.1 286

Specific gravity 15/4°C 0.87 088 089 093

Viscosity index 849 999 100 99.0

NF ] Flash temperature ‘C 170 226 270 308
Table 3. Compositions of ZnDTP

Additive Elements wt %
Zn 6.1
NCB31 ZnDTP S 9.7
Fig. 1. Schematic diagram of test machine. P 4.8
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Table 4. Properties of EP additive

Sulphur, wt % 275
phosphorus, wt % 1.8
Kinematic viscosity, 40°C 81.0x10™"
m’/s 100"C 106X 107"
Viscosity index 120
Flash temperature, "C 120
Pour point, "C -18
Density, kg/m’ 1.04x 107"
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R ERE e L R R

)
1582 wgsgct 84 HE wi b} u}
ek

running in-2 3§}

A Pl e 2 SR £ T

]W )] $-2% 60°C rg
100°Ce] 235 5% A}&B}f’i thoolu) H A=
ZnDTPE 0.5wt%, EPAZ 6.0 wt% F7}stdct. ¢
08 76 0L, L IVE ARREle], §-2-5 Wil
FB8Y 5 HAAASS 2 39 5(v=25x 10" m7
s), A7} 1= ZnDTPE 0.5wt% & 7}shgdch.

2-4, H|o}2 &k

Fig 2= AHahEol4 203 she i e dep
oAk,

el B ehR A 7] 817k 2w
% alafe] e 27hE wo| 7 glow] whebx vhue

g
T

Base oil It
| +2ZnDTP 0.5wt
Py /b =1.59KN/mm

-
-
>

failure

Vs = 0,075

Accumulated wear W (mm)
g
T

0 2 4 s s 1 12
Transmitted work N (Kgfmm)

Fig. 2. Friction curve.
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AH 2L 715 1ol 58 60°CE A3 3w
ZnDTPE 0.2, 0.5, 1.5 wt%* #7}sle] wWslers 3t
Atk HoHEE 02 wimo) o & & o] f-= Hrl
F2 3] Aol St eR
2o} qkAlEl Al S f-2]8)7] $gkelde). ZnDTPY}
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Fig. 3. The effects of specific wear on viscosity (Test
condition: Temperature; 60°C. Additive; ZnDTP 0.5
wt%).
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Fig. 4. The effect of specific wear with ZnDTP (Test
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Fig. 5. The effect of spesific wear with ZnDTP (Test
condition: Temp. 60°C, Base oil 1V).
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Fig. 6. The effect of specific wear on ZnDTP and EP
Additive (Test Cond.: Temp. 60°C, Base oil III).
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