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Fig. 1. Boundary Lubricant additive Classes and
their applications in Separating asperities of

opposite Contacting metal surfaces

Full Fluid Film Oiliness/Lubricity
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Fig. 2. Fundametal thermodynamics and
Kinetics of EP Additives
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r iEP+M . AG is thermodynamically
gl N favored but may be
yl Prods. fast or slow.

Reaction Coord.
Reaction Rate = k [EP Additivel"

where k = rate constant

[ 1 = concentration

n = order of reaction
(may be integer)

Simplest Expression Per Arrhenius °
K=A exp(—Ea/RT)
Where A=temperature independent constant
EA=activation energy
R=Gas Law constant
T=XKelvin tempenature

Fig. 3. Temperature dependence of the rate constant
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Fig. 7. Sulfochlorinated EP additives and Possible

EP reaction with iron
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Fig.9 Newer EP additive types : borates and

Sulfanate

Borates:
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aryl group and
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