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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

As there is a large number of multiple designations in the domain of plain bearings, there is a
considerable risk of error in the interpretation of standards and technical literature. This uncertainty
leads to the continuous addition of supplementary designations, which only serves to increase the
misunderstanding.

This document is an attempt to establish a uniform basic system of designations of friction and wear.
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Plain bearings — Terms, definitions, classification and
symbols —

Part 2:
Friction and wear
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unambiguous. Self-explanatory terms are given without definitions.
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3.1.2
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Scope

document specifies the most commonly used terms relating to friction and weat of pla
their definitions and classification.

ome terms and word combinations, their short forms are given, which ¢an be used wh

Normative references

e are no normative references in this document.

Terms and definitions
he purposes of this document, the followingterms and definitions apply.

ind [EC maintain terminological databases for use in standardization at the following a

EC Electropedia: available at http://www.electropedia.org/

SO Online browsing platform: available at http://www.iso.org/obp

General terms

|
rnal friction
e and its phenemenon of resistance to the relative motion between two bodies, origin|
act area of théir'surfaces and directed tangentially to them

p

rnal friction
e and.its phenomenon of resistance to the relative motion of particles or mass of a body y

in bearings

bre they are

ddresses:

ating at the

vith respect

too

her'particles or mass in the same body
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3.1.3
friction

force and its phenomenon of resistance to the relative motion working tangentially with respect to the
common boundary between two bodies when, under the action of an external force, one body moves or

is at restrel

Note 1 to ent

ative to the surface of the other

ry: See Figure 1.

Key
W weight d
P normal
F  friction

3.1.4
friction for
force due tg

Note 1 to enfry: See Figure 1.

3.1.5
coefficient
ratio of the

3.1.6

friction an
angle, the {
coefficient g

f material
orce

force

Figure 1 — Friction

ce
friction (3.1.3)

of friction
friction force (3.1.4)between two bodies to the normal force pressing these bodies toge

sle
angent @f ' which is equal to the ratio of the friction force (3.1.4) to the normal forc
f friction(3.1.5)

Note 1 to enllry: Seée Figure 1.

ther

P, or

3.1.7
wear

process of wear or the result of a wear process (3.1.8)

3.1.8

wear process
process of a loss of substance from a solid body surface in frictional conditions, which appears as a
gradual decrease of body dimensions and/or change of shape

Note 1 to entry: Rarely, in a broader sense, is there a process of permanent increase of body dimensions on the

surface with

out loss of substance.
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3.1.9
wear rate
amount of wear (3.1.7) per unit sliding distance or per interval of time

Note 1 to entry: A distinction is made between “momentary” (at a definite moment) and “mean” wear rate (during
a definite interval of time).

3.1.10

specific wear rate

wear intensity

value of amount of wear (3.1.7) divided by the product of sliding distance (or time) and load; that is, the

: £ . L£2 1 0O\ 4 | 1 |
ratigotwearrate Lz to trc oaa

Note|1 to entry: Wear can be expressed in the units of length, volume, mass, etc.

Note|2 to entry: Wear intensity is distinguished as “momentary” or as “mean” wear intensity:
3.2 | Types and characteristics of external friction and classification

3.2.1 (lassification according to the presence of relative motion

3.2.11

statjc friction
frictjon (3.1.3) and its phenomena that occur between two contacting bodies before the staift of relative
motjon under increasing external force

Note|1 to entry: Friction that occurs at an extremely low sliding speed is also referred to as static friction.

Note|2 to entry: See Figure 2.

3.2.1.2
3.211
N 3.2.1.3
f
L
Key
f  frietion
L 11d1115 d;otcuu.,c
Figure 2 — Friction according to relative motion

3.2.1.2

maximum static friction
friction (3.1.3) and its phenomena that occur between two contacting bodies just before the start of
relative motion under gradually increasing external force

Note 1 to entry: See Figure 2.

© IS0 2017 - All rights reserved 3
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3.2.1.3
dynamic friction
friction (3.1.3) and its phenomena between two bodies in relative motion

Note 1 to entry: See Figure 2.

3.2.2 (lassification according to the mode of relative motion

3.2.2.1

sliding motion
relative motion between two bodies in contact when the contact areas of both bodies move with
different magnitudes and/or directions of tangential velocity

3.2.2.2
sliding frigtion
force and itf phenomena of resistance to the sliding motion (3.2.2.1) between two bodiges

Note 1 to enfry: See Figure 1.

3.2.2.3
sliding velgcity
difference Hetween tangential velocities of two bodies in contact, at their contact point, during sliding

3.2.24
sliding surface
body surfade subjected to sliding motion (3.2.2.1)

3.2.2.5
rolling motion
relative mofion between two bodies in contact when:thé contact areas of both bodies move with the
same magnjtude and direction of tangential velocity

3.2.2.6
rolling vechity
revolutional velocity of rolling bodies

3.2.2.7
rolling friction
force and itp phenomena of resistance to the rolling motion (3.2.2.5) between two bodies

3.2.2.8
combined rolling and sliding friction
dynamic frigtion (3.2.1:3) that occurs between two contacting bodies when rolling and sliding mation
(3.2.2.1) take place.simultaneously within the contact area

3.2.2.9
traction
force and its phenomena that occur during the rolling motion (3.2.2.5) of a body on another body,
accompanied by sliding at the contact area in the tangential direction, and which are utilized for power
transmission

3.2.2.10

traction force

force that occurs during the rolling motion (3.2.2.5) of a body on another body, accompanied by sliding
at the contact area in the tangential direction

3.2.2.11

coefficient of traction

dimensionless value obtained by dividing the traction force (3.2.2.10) by the normal load on the
contact area

4 © IS0 2017 - All rights reserved
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3.2.3 (Classification according to the presence of lubricant

3.2.31

unlubricated friction
dry friction

friction (3.1.3) that occurs between two contacting bodies with no lubricant on the interacting surfaces

3.2.3.2
lubricated friction
friction (3.1.3) that occurs between two contacting bodies with a lubricant applied on the interacting

2:2017(E)

surfaces

3.2.3.3

boupdary friction

frictfon (3.1.3) and its phenomena that occur in a boundary lubrication condition

3.2.3.4

mixed friction

frictfon (3.1.3) and its phenomena that occur in a mixed-film lubrication

3.2.3.5

fluid friction

frictfon (3.1.3) and its phenomena of resistance to the relative nidgtion between individual 1
the flluid or between the fluid and the wall of the container

3.3 | Types and characteristics of wear process and classification

3.3.1 Mechanical wear

3.3.1.1

mechanical wear

wear process (3.1.8) due to mechanical actions

3.3.1.2

abrgsive wear

wear process (3.1.8) of a material caused by cutting or scratching actions of hard bodies or ha
Note|1 to entry: See Figure 3:

3.3.1.2

7

nolecules of

rd particles

/ 7
/77

Figure 3 — Abrasive wear
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3.3.1.3
adhesive wear
wear process (3.1.8) due to adhesion and extraction of material out of the body surface

Note 1 to entry: See Figure 4.

3.3.1.3

— )/
Z

Figure 4 — Adhesive wear

7

3.3.1.4
hydro-abrasive wear
fluid-abragive wear

wear process (3.1.8) due to the action of hard bodies or hard partieles carried in a flowing liquid or|gas

Note 1 to en]ry: Hydro-abrasive wear is also known as gas-abrasive wear.

Note 2 to enffry: See Figure 5.

Key
1 flowing |iquid or'gas
2 hard patticles

3 wear depfis

Figure 5 — Hydro abrasive wear
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3.3.1.5
fluid erosion
wear process (3.1.8) due to the action of streaming liquid or gas

Note 1 to entry: See Figure 6.

Key

2:2017(E)

Etreaming liquid or gas
vear debris

Figure 6 — Fluid erosion

3.3.1.6

fati

gue wear

wear process (3.1.8) caused by fatigue fracture whemnmicro volumes of the frictional surfg

are

gubjected to repeated stress

Note|1 to entry: Fatigue wear may occur during both sliding and rolling.

3.3.1.7

cav

cavi

Iation wear
ation erosion

wear process (3.1.8) when liquid ‘moves along a solid wall or when a solid body moves rel
respect to liquid in which vapour bubbles generated by reduction of pressure collapse
surface, thus, causing locally high impact pressure or high temperature

3.3

1.8

fretfing wear
weaf process (3.18)wof the contacting bodies under a condition of oscillatory relative micro-d

3.3.2 Mechano-chemical wear

3.3.2.1

me

ano-chemical wear

ce material

htively with
lose to the

splacement

tribo-chemical wear
wear process (3.1.8) due to mechanical action accompanied by chemical and/or electrochemical
interaction of the material with the environment

3.3.2.2

fretting corrosion
mechanical and chemical wear process (3.1.8) of the contacting bodies under a condition of oscillatory
relative micro-displacement

Note 1 to entry: In case of ferrous materials under lubricated conditions, brownish oxidative wear particles are
generated.
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3.3.2.3

oxidative wear
wear process (3.1.8) in which chemical reaction of material with oxygen or oxidizing media predominates

3.3.3 Oth
3.3.31

er wear

electroerosive wear
wear process (3.1.8) caused by electrical discharge that occurs at the contact surfaces of two bodies
when electric current flows between them

3.3.3.2

thermal we
wear due t(g
friction (3.1

3.4 Phen

3.4.1
stick-slip

par
softening and melting of the friction area caused by the heating of the surrounhdings
3)

pmena and processes in friction and wear

otion
phenomenil of alternation of relative sliding and relative state of rest ofalternately increasing

decreasing

Felative sliding velocity (3.2.2.3) developing spontaneously during dynamic friction (3.2

Note 1 to enftry: As an example of stick-slip motion, self-excited vibratiom~occurs when the friction coeffi

decreases w

3.4.2

th the increase of relative sliding velocity.

adhesion in friction

adhesion

phenomenaon of local attraction of two bodies in relative sliding due to the action of molecular forcg

3.4.3

transfer of|
phenomeno
and, being ¢

3.4.4
seizure
process of f
transfer of 1

material
n developed during friction (3.1:3) when the material of one body adheres to another |
etached from the first, remains’on the surface of the second body

prmation and develeping of damage on sliding surfaces (3.2.2.4) due to adhesion (3.4.2)
haterial (3.4.3)

Note 1 to enflry: Seizure mayresult in rapid stopping of relative motion.

3.4.5
fatigue

and

and
1.3)

cient

ES

body

and

damage ang

fracture due to the repetition of stress produced by external load

3.4.6
scoring

damage of surface(s) in relative sliding in the form of severe scratches in the direction of sliding

3.4.7
scratching

formation of fine scratches on the surface in the direction of sliding due to irregularities on the harder
sliding surface (3.2.2.4) or due to hard particles
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