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INTERNATIONAL STANDARD 1ISO 6691 : 1989 (E)

Ther
and d

oplastics for plain bearings — Classification
signation

1 Scope ISO 1043-1 : 1987, Plastics — Symbols —

polymers and their special characteristics.

Part 1: Basic

This Internatignal Standard specifies a system for designating

the most common thermoplastics for plain bearings.

The thermopl
by a classifiq
designatory p|
application fo
include all prq
cannot theref

This Internatig
which may be

2 Normat

The following

reference in ti

stic materials are differentiated from each.other

ation system based on appropriate ‘levels of
roperties, additives and information,_about their

plain bearings. The designation-system does not
perties; materials having the same designation

bre be interchanged in all easgs.

nal Standard does not specify performance data
required for particitap applications.

ive references

standards contain provisions which, through
is téxt,\constitute provisions of this International

1ISO 1133 : 1981, Plastics — Determination of the
of thermoplastics.

ISO 1183 : 1987, Plastics — Methods for determ
sity and relative density of non-cellular plastics.

ISO 1628-5 : 1986, Plastics — Determinatio
number and limiting viscosity number — Part 5
terephthalates).

ISO 1872-1 : 1986, Plastics — Polyethylene (PE
copolymer thermoplastics — Part 1: Designatio

melt flow rate

ining the den-

h of viscosity
Poly(alkylene

and ethylene
.

ISO 1872-2 : 1989, Plastics — Polyethylene (PE]

and ethylene

Standard. At|the)time of publication, the editions indicated tion of test

were valid. All'standards are subject to revision, and parties 10
agreements based on this International Standard are encour-
aged to investigate the possibility of applying the most recent
editions of the standards indicated below. Members of IEC and
ISO maintain registers of currently valid International Stan-
dards.

copolymer thermoplastics — Part2: Prepa

ISO 1874-1 : 1985, Plastics — Polyamide (PA) homopolymers
for moulding and extrusion — Part 1: Designation.

ISO 1874-2 : 1987, Plastics — Polyamide (PA) homopolymers
for moulding and extrusion — Part2: Preparation of test

ISO 307 : 1984, Plastics — Polyamides — Determination of ! TUe g
specimens and determination of properties.

viscosity number.

ISO/R 527 : 1966, Plastics — Determination of tensile proper-
ties.

ISO 7792-1 : 1985, Plastics — Polyalkylene terephthalates —
Part 1: Designation.
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3 Designation system

The classification and designation are based on a block system consisting of a Description Block and an Identity Block. The Identity
Block comprises an International Standard Number Block and an Individual Item Block. For unambiguous coding of all thermo-
plastics, the Individual Item Block is subdivided into five data blocks.

Designation

Identity Block

. Individual Item Block
Description International
Block Standard Data Data Data Data Data
Qc Number S;Ub;\ B:uu:\ S:U\,:\ u:uu:\ Ln):ul,:\
Block 1 2 3 4 5

The Individual Item Block starts with a dash. The Data Blocks are separated by commas.
Data Blocks 1 [o 5 include the following information :
Data Block|1: Symbol of material and, if applicable, symbol of the plasticizer separated by‘a’dash (see 3.1).

Data Block 2:‘ Intended application or method of processing (see 3.2).

Positions 2 to 4: Important properties and/or additives (see 3.2).
Data Block |[3: Designatory properties (see 3.3).
Data Block 4: Type and content of filler or reinforcing materials (see 3:4).
Data Block [6: Information about tribological properties for plain bearings (see 3.5).
The meaning df the letters and digits is different for each data block (see 3.1 to 3.5).

Data block 2 cgmprises up to 4 positions. If at least one of Positions 2 to 4 is taken, and no information is given in Positign 1, then the
letter X shall figure in Position 1. The letters in Positions.2 to 4 shall be arranged in alphabetical order.

If a data block|is not used, this shall be indicatedtby two commas {,,).

Designation expmples are given in clause 4,

3.1 Data Bllock 1

The chemical nature of the plastic)is designated by its symbol in accordance with ISO 1043-1 and — separated by|a hyphen —
plasticized matgrials are indicatéd by a P (see table 1).
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Table 1 — Symbols for the chemical structure of the materials

Thermoplastics

Name and chemical structure
Group/name Symbol
Polyamide PA 6 Polyamide 6; homopolymer based on ¢-caprolactam
PA 6GY Polyamide 6, cast; homopolymer based on ¢-caprolactam
PA 66 Polyamide 66; homopolycondensate based on
hexamethylenediamine and adipic acid
PA 610 Polyamide 610; homopolycondensate based on
hexamethylenediamine and sebacic acid
PA 612 Polyamide 612: homapolycondensate hased on
hexamethylenediamine and dodecanedioic acid?
PA 11 Polyamide 11; homopolymer based on 11-aminoundecandic
acid
PA 12 Polyamide 12; homopolymer based on w-laurinlactam or
w-aminododecanoic acid
PA 12G" Polyamide 12, cast; homopolymer based on._w*laurinlactam or
w-aminododecanoic acid
Polyoxymethylene POM Polyacetal (homopolymer)
Polyacetal (copolymer)
Polyalkylene- PET Poly(ethylene terephthalate)
terephthalate PBT Poly(butylene terephthalate)
Polyethylene PE-UHMW Polyethylene with ultra high molecular weight
PE-HD Polyethylene
Polyfluorocarbon PTFE Polytetrafluoroethylene
Polyimide Pl Polyimides from polyaddition reactions are available as ther-
mosetting(plastics. Polyimides from polycondensation reac-
tions arg\available as thermoplastics and thermosetting plastics,
as well as copolymers of the imide group. Some thermoplastic
polyimides are “‘apparent thermosetting plastics’’ because their
thermoplastic range lies above the decomposition temperature.
Because of their intermediate position, polyimides and imide
copolymers are only treated marginally in this International
Standard.
Plasticizer P —

1) Symbol not standardizedyin 1ISO 1043-1 : 1987.

2) Dodecanedioic acid i$ a synonym for decanedicarboxylic acid 1,10.

3.2 Data Block 2 Up to three important properties and/or additives can be
indicated in Positions 2 to 4 (see table 3).
Position 1 giyes the code for the intended use (see table 2).
Talble 2 *+ Data Block 2 — Position 1 Table 3 — Data Block 2 — Position$ 2 to 4
Code Use Code Property or additive
E Extrusion A Processing stabilized
G General use F Special burning characteristics
M Injection moulding H Heat ageing stabilized
Q Compression moulding L Light and weather stabilized
R Rotational moulding R Release agent
X No indication S Slip agent, lubricated
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3.3 Data Block 3

The levels of designatory properties are coded by letters and
figures.

The properties appropriate for the designation are different for
every thermoplastic material.

Due to manufacturing tolerances, single property values can lie
on, or to either side of, the cell limit. It is up to the manufac-
turer to state which cell will designate the material.

3.3.1 Polyamides

The viscosity number of polyamides designated in accordance
with ISO 1874-1 by two digits (see table 4) and, separated by a
dash, the modulus of elasticity by three digits (see table 5).

In the last position, rapid-setting products can be indicated
with the letter N.

The viscosity number shall be determined in accordance with
ISO 307 using the solvents given in table 4. The modulus of
elasticity shall be determined in the dry state in accordance with
1SO 527 under the conditions specified in ISO 1874-2.

Table 4 — Viscosity number for polyamides
Viscosity number, ml/g
Material Code Solvent
Sulfuric acid 96 % (1m/m) m-cresol
above up to above up to
09 - 90
10 90 110
PA 6 12 110 130
PA 6G 14 130 160,
PA 66 18 160 200 -
PA 610 22 200 240
PA 612 27 240 290
32 290 340
34 340 -
" — 110
12 110 130
PA 11 14 130 150
PA 12 16 150 170
PA 12G 18 170 200
22 200 240
24 240 —
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Table 5 — Modulus of elasticity

ISO 6691 : 1989 (E)

5 kg (symbol T) is recommended. If the melt flow rate is still
<0,1, the test should then be carried out under a load of

Modulus of elasticity 21,6 kg (symbol G).
Code N/mm?2 ) ]
The symbols D, T and G shall be given in front of the code for
above up to
melt flow rate.
001 50 150
002 150 250
Table 6 — Density
003 250 350
004 350 450 Density !
005 450 600 Code g/em3
007 600 800 above up to
010 800 1500 15 - 0,917
020 1 500 2500 20 0,917 0,922
030 2 500 3500 25 0,922 0,927
040 3 500 4500 30 0,927 0,932
050 4500 5 500 35 0,932 0,937
060 5 500 6 500 40 0,937 0,942
070 6 500 7 500 4% 0,942 0,947
080 7 500 8 500 50 0,947 0,962
090 8 500 9500 55 0,952 0,957
100 9500 10 500 60 0,957 0,962
110 10 500 11 500 65 0,962 -
120 11 500 13 000 1 Dgnsity ranges for uncoloured and unfille§§ polyethylene
materials.
140 13 000 15 000
160 15 000 17 000
190 17 000 20 000 Table 7 — Melt flow rate
220 20 000 23 000
Melt flow rate (MKR)
250 23 000 _ Code g/10 min
above up to
— 1
3.3.2 Polyethylenes 000 o
001 0,1 0,2
The density of polyethylenes is designated'in accordance with 003 0,2 0,4
ISO 1872-1 bl two digits (see tahle6) and, separated by a 006 04 08
dash, the me|t flow rate (MFR) by-one letter and three digits ’ !
(see table 7). 012 08 15
022 1,5 3
The density of the base material shall be determined in accord- 045 3 6
ance with |SO 1183 \under the conditions specified in
ISO 1872-2. 090 6 12
200 12 25
The melt floyv Ttate shall be determined in accordance with 400 P 50
ISO 1133 at 190 °C with a load of 2,16 kg (symbol D). For 700 50 100
materials with a melt flow rate <0,1, a test under a load of
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3.3.3 Polyalkyleneterephthalates

Table 9 — Types of fillers and reinforcing materials

(Position 1)
The designatory property of polyalkyleneterephthalates accord-
ing to 1SO 7792-1 is the viscosity number, determined in Code Type
accordance with ISO 1628-5, and designated by two digits (see 5 —
T
table 8). °
C Carbon
G Glass
Table 8 — Viscosity number for K Chalk
polyalkyleneterephthalate M Minerals ), metal !
Viscosity number, ml/g S Synthetic organic material
Material [Code above up to T Talcum
06 — 60 X No indication
07 60 70 Y Others !
08 70 80 1) More detailed information on the fillers shall be giyen in Pos-
itions 5 and 6 (see table 12).
09 80 90
PET
10 90 100
i 100 120 Table 10 — Physicakform of fillers and reirfforcing
’ 13 120 140 materijals (Position 2)
R 140 -
08 — %0 Code Morphology
10 90 110 D Powder
o 12 110 130 F Fibre
BT 14 130 150 H Whisker
16 150 170 s Spheres
18 170 _ X No indication
Table 11 — Mass content (Positions 3 and 4)
3.3.4 Others
Weight percentage
The coding for fhe properties of polyxymethyleng,\polytetra- Code above up|to
fluoroethylene and polyimide will be included in(future editions —
X . 0X No indication
of this Internatiopal Standard.
01 0,1 (inclusive) 1,5
02 1,5 3
3.4 Data Blogk 4 05 3 15
10 75 14,5
The fillers and reipforcing materials, as well as additives specific 15 12,5 1715
for the applicatidn in plain.bearings, are coded: 20 175 245
Position 1: Tlypes.of fillers and reinforcing materials coded % 25 215
by ‘@“letter (see table 9). 30 27,5 325
35 32,5 37,5
Position 2: Physic;al forms of fillers and reinforcing 40 37,5 425
materials coded by a letter (see table 10).
45 42,5 47,5
Positions 3 and 4: Mass content of fillers and reinforcing 50 47,5 55
materials coded by two digits (see 60 55 65
. . . . 80 75 85
Positions 5 and 6: Fillers in position 1 coded by two letters
(see table 12). 90 85 -
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Table 12 — Fillers (Positions 5 and 6)

Code Type
CcuU Bronze
GR Graphite
Mo MoS, (Molybdenumdisulfide)
oL Mineral oil
PE Polyethylene
Si Silicone
TE PTEE (Polytetraflucrosthylene)
ws Tungsten-sulfide or -disulfide, tungsten-selenide

3.5 Data Block 5

Tribological properties (corresponding International Standards are in preparation).

4 Designation examples

A summary ¢f the designation system is given in table 13.

Table 13 — Summary of the designation system

Descriptjon .
Block Thermoplastics
Internatignal
Standafd 1ISO 6691
Number Bllock
p c Ref¢rence
iti t
Data Block osition ontents Subclause Table
Symbol of material and, if applicable, symbol of the
1 — o 3.1 1
plasticizer separated by a dash
) 1 Intended application or method of processing 3.2 2
2to 4 Important properties and/or additives 3.2 3
Individyal
Item Bldck 3 — Designatory properties 3.3 4108
1 Types of fillers and reinforcing materials 3.4 9
2 Physical forms of fillers and reinforcing materials 3.4 10
4
3and 4 Mass content of fillers and reinforcing materials 3.4 1
5and 6 Additional information 3.4 12
51 — Tribological properties for plain bearings 3.5 -
1) See3.5
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EXAMPLE 1

A polyamide 6 (PA 6), for injection moulding (M) with mould release agent (R), having a viscosity number of 140 ml/g (14), a modulus
of elasticity of 2 600 N/mm2 (030) and rapid setting (N) would be designated :

Thermoplastics 1SO 6691 -PA 6, MR, 14-030N
1hermopiastics oY bbIt -

Description

International Standard

Data Block 1: symbol

Data Block 2: Ppsition 1: for injection moulding
Ppsition 2: for mould release agent

Data Block 3: Ppsition 1: viscosity number
pbsition 2 : modulus of elasticity
bsition 3: rapid setting

T U

Designation: ISO 6691-PA 6,MR,14-030N

EXAMPLE 2

A polyamide 66 {PA 66), without indications as to use and additives in Data Block 2,"having a viscosity number of 280 mi/g (27), a
modulus of elast|city of 4 000 N/mm2 (040), rapid setting (N) and 20 % glass fibre {GF20) would be designated:

Thermoplastics 1SO 6691 -PA 66 e 27-040N, GF20
-1 T 1 ] T

Description

International Stapdard

Data Block 1: symbol

Data Block 2: np indication, therefore two commas only

Data Block 3: Ppsition 1: viscosity number
Ppsition 2: modulus of elasticity

Ppsition 3: rapid setting
Data Block 4: Ppsition 1: for glass

Ppsition 2: fibres

Ppsitions 3 and 4 : fermass content

Designation: ISO 6691-PA 66,,27-040N, GF20
5 Ordering [information a) unmodified parts of the delivered goods;
Purchaser and s ch;
carried out.
c) test bars taken from a finished part to be supplied, and

If mechanical and/or tribological properties are to be tested, it whether the test shall be carried out parallel or perpen-
shall be agreed whether such tests be carried out on dicular to the flow direction and/or machining direction.
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Annex A
(informative)
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Characteristics and properties of the most common thermoplastics (unfilled)

A.1 Properties and applications of unfilled thermoplastics

Table A.1 gives an outline of the properties and applications of unfilled thermoplastics most commonly used_fer plgin bearings.
Table A.1
Group of
thermoplastits General description Chemical properties Examples of apglication
(symbol)
Polyamide Impact-resistant material, extraordi- | Resistant to fuels, oils, and\greases and Bearings subjected to fshock and vi-
(PA) narily shock- and wear-resistant, good | to most common solventsy Sensitive to | bration.
d i ies. i | aci in di i . . . .
amping properties mineral acid even in dilute soluthn, but Guide blocks in steel mifl couplings.
. - . . . not attacked even\by strong alkalis. The
High sliding resistance in dry running. .
. . . . use of PA 6 and PA 66 in hot water re- Bushes for brake rods [n wagon con-
Relatively high moisture absorption. ) \ <. .
quires formulations that are stabilized | struction.
against hydeolysis. PA 11 and PA 12 | gearings for agricultural machinery.
are widely-resistant to hydrolysis.
Spring eye bushes.
Polyoxy- Hard material; therefore higher resist- | Resistant to numerous chemicals, | Plain bearings having more severe re-
methylene ance to pressure than polyamide, but_{above all to organic liquids. Only a few | quirements concernind dimensional
(POM) more sensitive to shock. Less wear |) solvents can dissolve POM. Even at | stability and coefficieqt of friction.
resistant but smaller coefficient of fric- | high temperatures POM-copolymer | Good for dry runnind or deficient
tion than polyamide. Very low moisture | withstands strong alkaline solutions | lubrication. Plain bearings for fine
absorption. such as 50 % NaOH. Chemicals having | mechanics, electromgchanics  and
an oxidizing effect and strong acids | household appliances.
(pH < 4) attack POM.
Polyethylenes Hardness similar te”that of POM; Good weather resistance and high Application for plain bedrings similar to

terephthalate
(PET)

Polybutylene
terephthalate
(PBT)

however, decreases\considerably above
70 °C. Up to{70,°C, wear and coef-
ficient of {friction very low. Low
moisture @bsorption.

resistance to numerous solvents, oils,
greases, and salt solutions. Sufficiently
resistant to many acids and alkalis in
aqueous solution. Attacked by concen-
trated inorganic acids and alkalis.
Halogenated hydrocarbons such as
methylene chloride and chloroform lead
to high swelling. Sensitive to hydrolysis
at higher temperatures.

POM. Mostly for plai
temperatures below 70
dry running and deficidg
Plain bearings for fine

submerged installations
for rods. Plain bearings
movements.

h bearings at
°C. Good for
nt lubrication.
Inechanics and
guide bushes
for oscillating

Polyethylene
with ultra high
molecular
weight
(PE-UHMW)

High-density

polyethylene
(PE-HD)

PE-UHMW has high shock resistance.
PE-HD has low resistance to permanent
pressure. However, it is resistant to
shock. About twice the thermal expan-
sion of PA and POM.

Excellent wear resistance against
abrasive stresses. Good sliding and
bedding characteristics.

No moisture absorption. Resistant to
low temperatures.

At room temperature, PE is inert to
water, alkaline solutions, salt solutions,
and inorganic acids (except strongly
oxidizing acids). At room temperature,
polar liquids such as alcohols, organic
acids, esters, ketones, and the like only
result in slight swelling. Aliphatic and
aromatic  hydrocarbons and their
halogen derivates are absorbed more
strongly, resulting in a decrease in
strength. After the diffusion of these
media, polyethylene can regain its
original properties. Non-volatile liquids
such as greases, oils, waxes, etc. are
less active.

Plain bearings for installation in waters

carrying sand.

Road and agricultural machinery con-

struction.

Bearings for low temperatures.

Plain bearings in chemical installations.
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Table A.1 (concluded)

Group of
thermoplastics
(symbol)

General description

Chemical properties

Examples of application

Polytetra-
fluoroethylene
(PTFE)

Resistant to shock, has good bedding
characteristics and can be used for dry
running. Under high load and slow
sliding velocity, low coefficient of fric-
tion. Antiadhesive; can be used at high
and low temperatures. No moisture ab-
sorption. Unfilled PTFE is less resistant

towear: it is mastly used for confined

At temperatures below 260 °C, is not
attacked by chemicals, except by
dissolved or molten alkali or alkaline
earth metals. Elemental fluorine or
chlorine fluoride attack above room
temperature.

Plain bearings in chemical installations,
high-frequency engineering, application
at high temperatures or lowest coef-
ficient of friction. Bridge bearings and
similar bearings with lowest sliding vel-
ocities (crawling velocity).

For plain bearings used in the foodstuff

hardness. Low wear. Relatively high
coefficient of friction in dry running at
sliding surface temperatures below
70 °C. High load-carrying capacity.
Low moisture absorption. Also suitable
for use at very low temperatures.

. Sector untilled PTFE 15 physiologically
bearings. harmiless.
Polyimide (PI) High-temperature material, with high | Resistant to most of the aliphatic and | Plain bearings in tunnelfurmaces.

aromatic hydrocarbons, to diluted or
weak acids and to oils and fuels.
Depending on concentration and
temperature, alkaline solutions are
attacking. When used in hot water or
steam, hydrolysis has to be taken into
account.

of thermo-

A.2 Charadteristic properties in plain bearing

applications

Typical requiremgnts for thermoplastics used for plain bearings
in tribological sylstems are their behaviour under compressive
of temperature and moisture, as well as their
heat conductivity and sliding characteristics including wear

stress, influence
resistance.

The tribological
the plain bearing
face of the matin
the environment
and, if necessary

Table A.2 and f
parameters.

ystem depends not only on the propertiesf
thermoplastic, but also on the type and sur-
g partner, the type of application, the design,

, the lubricant. (See also annex BY)

bl influences, the general working_cenditions,

gure A.1 show approximate. values of these

The actual value§ can deviate within the groups
plastics according to the type of plastic used and tH
turer’s grades. Depending on the application, othg
are to.be<considered.

A3 General properties

In addition to the characteristics referred to in A

e manufac-
r properties

1 and A.2,

other properties are important for plain bearing applications.

Table A.3 gives some values for guidance for such
The actual values may differ widely depending on

properties.

the thermo-

plastic used and on the type of processing (within dach group).

The wear of the thermoplastic plain bearing depen
extent on the accuracy of the geometrical shape.

10

Is to a large
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Figure A.1 — Typical behaviour of some unfilled plastics when used in plain bearings sliding at low velocity against steel,
without lubrication (relative comparison)

12


https://standardsiso.com/api/?name=a50cb91daf54b1afece4de4c5b504a0c

: 1989 (E)

ISO 6691

_ — _ _ _ _ _ 0e (3 8¢ d ad oc oc sstow (wwi/A¥) Yyibuaiis aandnisip [e014109(3
- 0S 08 06 601 68 0L Ge €€ - 05 0S 05 0§ Aip
. . . . . . i ) . . . i . ; [(4-wW)/M]
€0 €0 4 Ly’ LZ'0 920 LE'0 620 620 6C°0 €0 €20 €20 €0 Aip ANABONPUOD [BULIBLY JO 1UID}80D)
(L= g—0L) uoisuedxa
o _ _ 1-Ag
L€ 091 01 00L 06l 09 08 oclL 0oL oLt 0SL q8 74 q8 Aip [eUwLBY} JEBUI| JO JUBIDIL307)
1siow
yeaiq oN : (zw/ /) wbuans 1oedu|
p
_ _ _ _ _ _ o yeaiq yeaiq
Gl 14 oN G, 08 01 0¢ 0€ oN slow
yeaiq sealq ) (ZW/ ) yibuans 10edwt yo1oN
- 9l oN oN 90l ¢ 9 6019 GL 01§ LL OV QL €l oL §goig €016 9o0ig Aip
- - - - - - - 00l ¢ 009 L 000 L 00§ L 009 L 005 L oov L siow
002 £ (ZWW/N)
00v € 00L 056 06L 008 C 000 € 01 00 T 006 L 009 | 00¥ ¢ 008 00L ¢ 009 ¢ Alp (8|1sual) Auonsed 40 snINpoy
008 ¢
- - - - - - - - — - 05 09 09 0§ islow
(zwwi/N) ssaais Buipuaqg Bumwn
- 0C 01 91 0e x4 S0l o€l G0l 01 001 06 oz 0L ool 0gL 01 gzl ovl ocL Aip
- - - - - - - 00¢ 08C 0ee 051 05l 0L 0ze isiow
(%) eaiq 1e uonebuog
- 00€ 009 0Sy 00¢ 0S 0L 0} GC 0sL 0S¢ 0si oL oy oL ogl Aip
- - - - - - - o ov 8¢ GG 01 0§ 09 01 6§ 09 01 ot 05 01 Ot siow (ZWw/N)
8 Gglorz | scoror | seoroez 09 oL L 01 69 55 05 8y 0L©109 | 060108 | G8010G | 08008 Aip (uiod paiA) yibuass slisus
£v'L [ 4 S6°0 ¥6'0 6C'L Le'L Lyl €0'L z0°L v0'L wm\” vL'L €Ll sl Aip (gw/B) Ausuag
Id 341d | aH-ad |Mwenal|  1ad 13d Wod | Dzivd | zivd Ll vd M”w «u 99vd | D9vd 9vd sonsejdow.oy)
pajjipun 104 sanjsadoud |essusn
leualeip

€'V 8iqel

13


https://standardsiso.com/api/?name=a50cb91daf54b1afece4de4c5b504a0c

I1ISO 6691 : 1989 (E)

Annex B
(informative)

Fundamental application parameters

This annex lists some of the fundamental parameters that influence the selection of thermoplastics used for plain bearings.

However, it is by no means sufficiently comprehensive for the final selection, calculation and design of thermoplastic plain bearings.

Definitive information should be obtained from the suppliers of plain bearings or raw materials.

B.1 Selection and application of
thermoplaslics used for plain bearings

The thermoplastics referred to in this International Standard
fulfil, to various|degrees, the requirements for plain bearing ap-
plication, such as

a) a low cgefficient of friction;

b) high res{stance to wear;

c) adequatg¢ load-bearing ability;

d) adequat¢ temperature stability;

e) emergency running ability.
In addition, the following properties, which depend on the type
of thermoplastid used, are to be mentioned, even though wide
range of characferistics may be given:

f)  dry-running ability;

g) whether|it is maintenance-free (in many-\Cases one
lubrication dyiring assembly will suffice);

B.2 Influences of system and,environment

B.2.1 Plain bearing type

Depending on the type of thermoplastic, unlubricated radial
bearings give a value of pu between two and four|times better
than thrust bearings.

B.2.2 Kind of'motion

In instruments; thermoplastic plain bearings are mginly used to
support rotating shafts. In machines and vehicles,| they mostly
absorb-ascillating and reciprocating motions.

The" different stresses between rotating, osdillating and
reciprocating movement and between continuous and intermit-

tent operation have an essential influence on thg permissible
value of pu and on wear.

B.2.3 Mating partner

B.2.3.1 Material

h) environn|
may function
of the plain |

ental medium (such as water; lyes, acids, etc.)
as lubricant or coolant#if chemical resistance
earing thermoplastic-ig*given;

Hardened steel is the most suitable material as ma
for thermoplastics. Glass is also suitable. Mating p4
of non-ferrous metals can be used as well but t

ting partner
rtners made
he following

i) whether it is smooth ruAning;
j)  ability to pbsorb vibrations and impacts;

k) resistancp to“corrosion;

points have to be taken into account:

a) the coefficient of friction is higher if the slirface hard-
ness is <50 HRC;

b) sliding wear may increase;

i) resistance To chemicals;

m) whether it is of low toxicity;
n) insulation;

o) whether it is of low mass.

The thermoplastic plain bearing with the mating partner, the
lubricant and the environmental influences forms a tribological
system the field of application and service conditions of which
are mainly determined by the temperature (ambient tempera-
ture + temperature rise due to friction). Figure B.1 shows the
dependence of the mechanical values of thermoplastics on
temperature using the example of the modulus of elasticity.
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cr—thepermissibtevatueof prrard-thewear Tesistance are
lower even though the heat conductivity is better than in
steel.

PE shows reasonable properties when running with a mating
partner made from copper alloys. PTFE shows reasonable
properties when running with a mating partner made from
copper alloys; however, it should not be used when running
with a mating partner made of aluminium alloys unless the sur-
face is hard anodized.

If a thermoplastic runs with a plastic partner instead of a
metallic one, lower and constant friction can be achieved.

Table A.2 gives suitable matings.
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