
GLOSSARY 

Acid number 

Additive 

Adiabatic 

Air entrainment 

Aromatic 

ASTM 

Base oil 

Bulk modulus 

Boundary lubrication 

Cavitation 

Total acid number (TAN) or neutraliza- 
tion value. Quantity of base, expressed 
in milligrams of potassium hydroxide, 
required to neutralize the acidic consti- 
tuents in one gram of sample fluid. 
Supplementary component modifying or 
improving fluid performance. 
Isentropic. Compression or expansion 
without heat being lost or taken up by 
the fluid. 
Dispersion of air bubbles into a circulat- 
ing fluid, i.e. formation of an air-in-fluid 
emulsion. 
Chemical compounds with a molecular 
structure incorporating the cyclic C6 
benzene molecule. 
American Society for Testing and Mate- 
rials. A standardization association. 
A fluid, e.g. mineral oil or a synthetic 
fluid, without additives. 
Reciprocal of compressibility, normally 
expressed in units of bar or megapascal. 
Lubrication of sliding contacts under 
conditions of high specific loading, 
resulting in the thickness of the lubri- 
cant film and surface roughness of the 
rubbing surfaces being approximately 
equal. 
Hydrodynamic situation wherein 
vacuum cavities are formed momenta- 
rily and then collapse due to  violent 
pressure changes. Usually accompanied 



xii Glossary 

Compressibility 

Density 

Demulsibilit y 

Detergency 

DIN 

Dispersancy 

Elastomer 

Emulsion 

EP-additives 

by high noise level and frequently asso- 
ciated with erosive wear. 
Unit of dynamic viscosity, 1 CP = 0.001 
Pa s. 
Unit of kinematic viscosity, 1 cSt = 1 
mm2/s. 
Quotient of the normal load on a sliding 
surface and the force required to move 
the surface. May be determined as the 
static coefficient (pe) as movement just 
commences, or as the kinetic value ( p k )  

under normal operating conditions. 
Fractional volume reduction of a liquid 
when pressure is applied. 
Mass of unit volume of a substance, 
symbol p ,  expressed in units of kg/l or 
g/ml. 
Ability of a hydraulic fluid to separate 
from water. 
Ability to remove surface deposits dis- 
played by certain polar fluids and addi- 
tives. Detergent materials normally 
display a certain degree of dispersancy 
(refer below), and vice versa. 
Deutsche Industrienorm - industrial 
testing and materials specifications 
issued by the German standardization 
association. 
The ability of certain fluids and addi- 
tives to disperse other materials, con- 
taminants, etc., in the form of minute 
particles throughout the base fluid. 
A macromolecular material possessing 
elastic properties. It comprises of cer- 
tain thermoplastic materials and vulca- 
nized rubber, utilized for seals and 
flexible hoses. The commercial products 
are manufactured from various syn- 
thetic rubbers and polymers, modified 
by addition of fillers and other materials. 
An intimate dispersion of one fluid 
within another. 
Chemically active (‘extreme-pressure’) 
additives, generally based on sulphur 

Centipoise 

Centistoke 

Coefficient of friction 
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Ferrography 

Flash point 

Fluidity 

Friction 

FZG 

Helical molecules 

Homologues 

Hydraulic medium 

Hydrogen bond 

and phosphorous compounds, utilized to 
prevent catastrophic wear under heavily 
loaded boundary conditions. They func- 
tion by reaction with the metal sub- 
strate, forming surface films which 
effectively prevent direct contact of the 
underlying asperities. Anti-wear addi- 
tives of relatively moderate chemical 
activity are normally selected for use in 
hydraulic fluids. 
Laboratory technique for examining 
wear particles involving progressive 
separation of wear debris by passing 
the fluid through a magnetic field of 
varying density. 
The lowest temperature at which the 
vapour above a fluid can be ignited 
under standardized test conditions. 
Inverse of viscosity, the flow properties 
of a fluid. 
Resistance to motion when attempting 
to slide one surface over another. Fluid 
friction is the internal friction of a 
liquid, i.e. the viscosity. 
Forschungsstelle fur Zahnrader und 
Getriebebau, Munich. Gear test rig to 
evaluate anti-wear properties of lubri- 
cating fluids. Specification requirement 
in many hydraulic fluid specifications, 
e.g. DIN 51 524. 
Molecules possessing a steric structure 
resembling a spiral spring, e.g. certain 
silicone fluids. 
Chemical compounds possessing similar 
general structures, but different molecu- 
lar weights. Typical examples are pro- 
pane, butane, pentane, hexane, etc. 
Hydraulic fluid, usually hydraulic oil. A 
liquid utilized to transmit hydraulic 
energy. 
A strong secondary chemical bond (20- 
50 kJ/mol), and electrostatic intermole- 
cular link between the hydrogen atoms 
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Hydrodynamics 

Hydrokinetics 
Hydrolytic stability 

Hydrostatics 

Induction period 

Inhibitor 

Isentropic 
IS0 

Isomers 

Isothermal 

Laminar flow 

Lubricity 

Neoprene 

Neutralization value 

in ‘associated’ liquids such as water and 
alcohols. 
Area of fluid mechanics pertaining to 
the behaviour of liquids in motion. 
Study of the energy of liquids in motion. 
Ability to resist chemical reaction with 
water. Inferior hydrolytic stability can 
result in corrosion of susceptible metals 
and filter plugging. 
Area of fluid mechanics pertaining to 
the energy of liquids under equilibrum 
conditions and under pressure. 
Initial period of time during oxidation of 
a fluid prior to an exponential increase 
in the oxidation rate. 
An additive preventing or retarding an 
undesirable effect, e.g. oxidation or cor- 
rosion. 
See ‘adiabatic’. 
International Organization for Standar- 
dization 
Chemical substances of identical compo- 
sition and molecular weight, but differ- 
ing in molecular structure, e.g. butane 
and isobutane. 
Compression or expansion at constant 
temperature, as opposed to the adia- 
batic process. 
Streamline flow conditions in a liquid, 
without turbulence. 
Ability of a lubricant to reduce friction 
between mating surfaces under bound- 
ary conditions and moderate specific 
loads (‘oiliness’). 
Polychloroprene (CR), synthetic rubber 
characterized by excellent ageing prop- 
erties. Frequently applied as the exter- 
nal coating during the manufacture of 
hydraulic hoses. 
Quantity of base, expressed in milli- 
grams of potassium hydroxide per gram 
sample, required to neutralize all acidic 
constituents in the fluid. Equivalent to 
alternative test methods reporting ‘acid 



Glossary xv 

Newtonian fluid 

Oxidation stability 

PAG 

Particle analysis 

Pascal 

Pascal’s Law 

Passivator 

PH 

Polar substances 

Polymer 

Pour point 

number’, ‘total acid number’ or ‘total 
acidity’. 
Liquids in which viscosity is indepen- 
dent of the shear rate. 
Ability to withstand chemical reaction 
with oxygenlair and subsequent degra- 
dation. Of prime importance at elevated 
temperatures of operation. 
Polyalkylene glycol (polyglycol), a class 
of synthetic fluids. 
Particle count, determination of the 
number and size distribution of solid 
contaminants in a fluid. 
SI unit fox pressure, symbol Pa; 1 

Pressure applied to a confined liquid at 
rest is transmitted undiminished with 
equal intensity throughout the liquid. 
Type of additive preventing corrosion 
and the catalytic effect of metals on 
oxidation. Masks the normal electropo- 
tential of the metals by formation of sur- 
face films, e.g. sulphides and phosphates. 
Degree of acidity or alkalinity. The 
numerical value expresses the negative 
exponent of the hydrogen-ion concentra- 
tion in an aqueous solution. 
Molecules in which there exists a perma- 
nent separation of positive and negative 
charge, conferring a dipole moment to 
the molecule. Of significance for the 
adsorption of certain additives at metal 
surfaces, e.g. corrosion inhibitors and 
friction modifiers. 
Substance of high molecular weight 
formed by joining together (‘polymeriz- 
ing’) a number of smaller units (‘mono- 
mer’) into large macromolecules. Typical 
polymers are the viscous polymethacry- 
late resins utilized as viscosity index 
improvers in hydraulic fluids. 
Lowest temperature at which a fluid will 
flow when tested under standardized 
test conditions. 

MPa=10 bar. A?’ 
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PPm 
Rate of shear 

Reynolds number 

Scuffing 

TAN 

Parts per million, e.g. mg/kg or ml/m3. 
Velocity gradient within a fluid. In a 
fluid film between two sliding surfaces 
in relative motion, the rate of shear, 
expressed in reciprocal seconds, is 
equal to flow velocity divided by the 
thickness of the fluid film. 
A dimensionless value equivalent to the 
product of fluid velocity and pipe dia- 
meter divided by kinematic viscosity. 
The resulting value is used as a criter- 
ion to differentiate between laminar and 
turbulent flow conditions. 
A serious wear mechanism involving 
microwelding of asperities on contact- 
ing surfaces under conditions of high 
pressure and high relative velocities. 
The microwelding is followed by rup- 
ture of the welds, roughening and 
increasing friction. 
Ability of a hydraulic fluid and elasto- 
mer material to coexist in intimate con- 
tact without the elastomer displaying 
signs of undue swelling, hardening or 
deteriorating mechanical properties. 
Quantity of heat required to raise the 
temperature of unit mass of a substance 
by one degree. Usually expressed in 
kJ/kg per K or kcal/kg per “C. 
Jerky relative movement between sliding 
contacts under boundary conditions of 
contact. This phenomenon prevails 
when the static coefficient of friction is 
higher than the kinetic value. Addition 
of a friction modifier can alleviate the 
problem by ensuring ps/pk<l.O. 
Total acid number. The quantity of base, 
expressed in milligrams of potassium 
hydroxide per gram sample, required to 
neutralize all acidic constituents in the 
fluid. Equivalent test methods report the 
same property as ‘neutralization value’, 
‘total acidity’ and ‘acid number’. 

Seal compatibility 

Specific heat capacity 

S tick-slip 
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Toxicity 
Vapour pressure 

Viscosity 

Volatility 

Viton 

Thermal conductivity Ability to transmit heat, normally 
expressed in units of W/m per K. 

Thermal stability Measure of chemical stability when sub- 
jected to high temperatures, including 
resistance to molecular scission, i.e. 
‘cracking’. Regarding hydraulic fluids, 
this property is principally a criterion 
for the stability of additives. 
Potential health hazards. 
Measure of volatility, normally 
expressed in kPa, mm Hg or bar at a 
specified temperature. 
Resistance of a liquid to flow when sub- 
ject to a shear force; the internal fric- 
tion of a liquid. See also ‘centipoise’ and 
‘centistoke’. 
Readiness to evaporate; the majority of 
non-aqueous hydraulic fluids have extre- 
mely low vapour pressures. 
Elastomer based on fluorocarbon poly- 
mers (FPM). Compatible with most 
fluids up to =200”C and particularly 
well suited in connection with synthetic 
oils. 

Wassergefahrungsklasse WGK, the German classification system 
for assessing the potential toxicity of 
products in the event of pollution of 
waterways and lakes. 
Abbreviation for the group of anti-wear 
additives based on various zinc dia- 
lkyl(ary1)dithiophosphate compounds. 
These additives also function, in vary- 
ing degrees, as oxidation and corrosion 
inhibitors. 

ZDTP or ZDDP 


