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Code name Norminal composition Use
ZDP - A Zinc diatkyldithiophosphale Anliwear
Z20P-B Zinc diaryldithiophosphate Antiwear
DAP Didodecyt acid phosphate Anliwear
TCP Tricresyl phosphate Antiwear
BSB Baslc barlum sulphonate (TBN=45) (BaOH) Detergent
Ba Suiph. Barium sulphonate (TBN=160) (CO,) Delergent
Ca Sulph. Calclum sulphonate (TBN=323) Delergent
Mg Sulph. A Magnesium sulphonale (TBN=266) Detergent
Mg Sulph. B Magnesium sulphonale (TBN=400) Detergent
Na Suiph, Sodlum sulphonate (TBN=440) Delergent
Succlnimide {TBN=5) ’ Dispersant
C! Wax Chlorinaled wax EP
DBDS Dibenzy! disulphide EP
Sulphurlzed térpens EP
oop Didodecyl phosphite Friction modltler
Dlamine Oleyl 1,3 propylene dlamine Fricllon modiller
Oleic acid Frlctlon modiller
PMA Polymethy! melhacrylale VI improver
Mol Wl = 560,000
Others
Laurel amine
ZnN Zinc naphthenale
Elemental Compositlon, mass %
cl N P s Ba Ca Mg Na 2Zn
- - 8.0 16.5 - - - - 8.3
- .- 28 5.9 - - - - 3.2
- - 10.1 - - - - - —
- = 9.5 - - - - - -
- - - 2.6 12.0 - - - -
- - - ND 228 - - - -
- - - 2.1 - 10.8 - - -
- - - 2.1 - - 7.3 - -
- - - NO - - 9.3 - -
- - - ND ~ - - 195 -
- 2.1 - - - - - - _
41 - - - - - - - -
- ~ - 26 - - - - -
- - - 42 - - - - _
- - 7.4 - - - - - -
- 3.0 - - - - - -
- 7.6 - - - - - - -
- - - .= - - - - 8.0

* ND - Not determined

.AEZEDR} EE

A3k AR Ao e] vhaksh whEo| 4] EAel H7bA
o] ofapo] 3ol HA\%lo] elrh wh WA A2k g
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Aehat 7.5m /s8] £l $EulaH (LR Fal
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ol 7l &5vha Ml A= sl w2 3
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Z- didodecyl phosphate (DPP)-& =% &x}s) win}
E‘JﬂO]»’r 28914k (oleic acid)-& #i-%- A&k = F =g}
4 Zrevh 2ol WS A WEEE ARl ZDP 2} trie-
resyl phosphate (TCP)+= iAol = dgks v|A]x]
i wkRE Abeke] gh4AA Folvh SebH v (EP
) 15kg dHEoll A4 mhEgkaol 4] ek HobAl ek
o &xpdo)gich Ze2{vl Chlorinated wax (C] wax )+
H 2} % vhaA 2 3A] 7hAA1A FUA 3 diben-
zyl disulphide (DBDS )& % 7] »}ah8- T & ¢ 25w}
Aol = W2 Z ke A4 gerh

E2. A% 28 ¥4

Aglo 4 A ehg Fohe

3, vha vhee] djak obAle] g

Coalfficient of friction, #

Additive Wear scar diam.,
B, B, (2.5 mvs) mm

None (Base ol A) 0.074 0.049 0.63
Friction modifiers

+ 1% Oleic acid 0.035 0.042 0.44

+ 1% Diamine 0.039 0.046 0.33

+ 1% DDP 0.033 0.040 0.28
Antiwear

+2%Z0P A 0.069 0.055 0.24

+2%TCP 0.070 0.053 0.26
EP agents

+ 2.5% Cl wax 0.028 0.024 0.39

+ 2% DBDS 0.081 0.047 0.42
Datergents

+ 2% BSB 0.154 0.046 0.65

+ 3% Ca suiph, 0.105 0.051 0.43
V! improver

+ 3% PMA 0.071 0.051 0.55

w 2,76 GPa load and 93-C
» 15 kg load, 93-C and 1500 r/min

Oil A oil B oitc il D
Properties Highly refined As dislilied Paraffinic  Fully com-
naphthenic naphthenic base oil pounded
base oil base oil engine oil
Viscosity at 93°C 2.45 4.48 9.0 11.4
38'C 10.03 349 77.0 105.8
vi 45 Q 20 a5
Hydrocarbon type
analyses (ndm)
c, 49 44 ND ND
G, 49 38 ND ND
A 2 18 ND ND
Elemental analysis,
Mass %
S ~ 0.02 0.25 0.07 0.35
P ) - - - 0.12
Ca ' - .- - 0.25
Zn - - - 0.14
ND* No data

basic barium sulphonate ( BSB )2} calcium sulphonate
(Ca sulph)2 wl & 4 v FFA= et =
debd vlalA S AAub E FAAA e}
B Ao 4 Ca Sulph. 2| 3} oF7F o] 248 S} BSB
= Faobrh glgdeh 2ol wlsl A e Aale] Aol o
SRS F= A Ea|4 apab|e] Alvbs olateu) nlyo
S35 vlxlA trgkch whebel whakoluh mhEl Adg
A7k ARl o AR 5 olx]up 2o A kA 5

0
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ADDITIVE PAIR: Cl WAX + DDP

SURFACE ANALYSIS
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