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Abstract —When engine oil is used under severe running condition, the Lubricational characteris-
tics is very important. I have studied the Lubricational characteristics with Compound Additives
of engine oil for the Falex wear test machine. Adding detergent (Ca-phenate) to engine oil, the
seizure is more improved than in case of non-adding, and adding Zn-DTP (Zinc dialky! dithio
phosphate), the extreme pressure property is excellent at the high load. But when the PTFE
(Polytetra Fluoro Ethylene) and MoS, (Molybdenum disulfide) are added, the temperature characte-
ristics and the anti-wear property become excellent because the stability can be maintained in
a high temperature. The result are as follows, it can be improved that when the compound of
the Ca-phenate and Zn-DTP, MoS,, PTFE, etc. was added to engine oil, the lubrication characteris-
tics become better. It is argued that it is improved because of excellence of the anti-wear, the
extreame pressure properties and the heat stability.
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Fig. 1. Schematic diagram of test machine.
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Fig. 2. Exploded view of V-blocks and Journal arrange-

ment.

Table 1. Mechanical and chemical properties of Journal

and V-block
™~ Item
Prop%\ Journal V-block
Surface 5X10 pin 5~10 pin
Roughness (1.3X10°° 1.3x10 7
~2.5X10""m) ~25%X10 "m)
Hardness 87~91(HgB) 20~24(HxC)
Chemical C: 043~0.48 C: 0.32~0.39
Composition | Mn: 1.60~1.90 Mn: 1.35~1.65
(wt%) S: 0.04 S: 0.08~0.13
P: 0.035 P: 0.04
Si: 0.20~0.35 Si: 0.15~0.30

A=lel 23, EFAIY Journal®] #1742 1/4 inch
(6.35 mmy)o], 11/4 inch(31.75 mm)°])
Journal®] A& SAE 3135019, V-block-& ANSI
1137 steel AR 2% 96 1[°]2 =] glrh

Aol
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u = Coefficient of friction
dMo =0=T—(4fx0.125)
f =T/(4X0.125)—2T
D.L/2 =NXCos 42°
N =D.L./(2XCos 42°)=0.6728 D.L.
u ={/N=2T/(0.6728 D.L.)
=29726 T/D.L.
u  =29726 T/D.L.
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Fig. 3. The feature of journal and V-block friction coeffi-
cient.
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D.L. =Direct load [Ib]

N =Normal load per face {Ib]

X =0.125XSin 42°=0.125X0.669130
=0.0836 [in]

Y =/(0.25072— (0.0836)*=0.2356 [in]

2Y =Scar length=2x0.2356=0.4712 [in]

Scar area=0.4712X Scar width [in%]
Contact pressure
Psi =N/Scar area
=0.672816 X D.L./0.4712 X Scar width
=1.4179XD.L./Scar width
. Psi  =14179XD.L./Scar width
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Table 2. Physical properties of base oil and compound additives

Prosorn Test oil | 5 o3 B oil C ol D oil E oil
roperties
Kinematic
Gravity. ¢St
40T 215 199 205 208 212
100C 20.3 159 164 16.7 17.1
Additives Zn-DTP + Ca-phenate Ca-phenate PTFE MoS,
Additives Zn-DTP: 0.5 2 2 2
Quantity wt% Ca-phenate: 2
Table 3. Properties of PTFE.
010} | O Ad
Item Unit Value ’ —e— Bol
—0— Colt
Physical Specific gravity kg/cm® | 22.14~2.20 ooel|—*— Doi
Properties |Fusion point C 327 ’ —4— Eoil
Mechanical | Tensile strenfth | kg/mm? 280~350 é 006t
Properties | Elongation % 200~400 E
percentage 8
Compressive kg/mm?* 120 é 0.04f
strength ]
Hardness Hv 700 002}
Static  coefficient| u 0.05 '
of friction
0 500 1000 1500 2000 2500 3000 3500
Table 4. Properties of molybdenum disulfide powder LOAD ( 1 ]
Resolution temperature (C /°F) 1098(2010) Fig. 5. Friction coefficient for load.
Hardness Moh’s 1~2.5
Specic gravity 48 4-1. WMo ChE MRS
MoS, content(wt%) 98.9 Fig 5 fBi{Le] o2 BRGNS B(LE et
gzzf‘tryesismm& ) e W oo H3ele HE b EASI FHde
Pressure resistant(kg/cm?) 290 REEEES EAskch 2™l dehd wie} 3o
Aub o @ seizure WA eddo] dojul= T =
Table 5. Composition of Zn-DTP 9& d7kxEe 22 zlolAint AAAHE A4
Additive Elements wt % ?ﬁ%&'t’ 7]"/3‘115}5|l5 7}\]'% oé- _}l: 9\1‘;}‘ %(&]*E’ 1500
7 o1 Ibell A seizure7} eolr} Ca-phenate®} Zn-DTPE
n . s 0 =
7n-DTP S 49 H7HgE 2oL 1200 IbH-E] BEEERE7} shubs] S0}
p 48 s}7) A3tgich PTFE2}F MoS, #7he] 7%, 27]d+e
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