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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-govern
Internationg

Internationg

The main {
adopted by
Internationg

Attention is
rights. ISO

ISO 14728
ratings and

ISO 14728
bearings:

Part 1:

Part 2:

mental, in_fiaison with 150, also take part in the work. IS0 collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart2.
bsk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting,, ‘Publication as

| Standard requires approval by at least 75 % of the member bodies casting'a.vote.

drawn to the possibility that some of the elements of this document miay be the subject of pd
shall not be held responsible for identifying any or all such patent rights.

P was prepared by Technical Committee ISO/TC 4, Rolling-bearings, Subcommittee SC 8, L
life.

consists of the following parts, under the general title ‘Rolling bearings — Linear motion ro

Dynamic load ratings and rating life

Static load ratings

the

ards

an

tent

oad

ling

© ISO 2004 — All rights reserved


https://standardsiso.com/api/?name=9359037cd10d8bd56e57b9a8c4fda510

Int

ISO 14728-2:2004(E)

roduction

It is often impractical to establish the suitability of a linear motion rolling bearing selected for a specific
application by testing. The following procedures have proved to be an appropriate and convenient substitute

for t

esting:

Per!
moq

It is

lite calculation with dynamic load (15O 14723-1),
static load safety factor calculation with static load (ISO 14728-2).

manent deformation appears in rolling elements and raceways of rolling bearings/under stg
erate magnitude and increases gradually with increasing load.

often impractical to establish whether the deformation appearing in a bearing in a specific a

permissible by testing the bearing in that application. Other methods are therefore required to €

suit

Exp
of t
with
mag
to th

Tes
toa

at t
calg

The)
dep
geo
mar

hbility of the bearing selected.

erience shows that a total permanent deformation of 0,000 1 of the rolling element diameter, &
ne most heavily-loaded rolling element/raceway contact, can\be tolerated in most bearing

nitude such that approximately that degree of deformatien-occurs when the static equivalent |
e load rating.

s in different countries indicate that a load of theximagnitude in question may be considered to
calculated contact stress of

5 300 MPa for recirculating linear ball bearings, sleeve type;

4 200 to 4 600 MPa for recirculating,linear ball bearings, linear guideway type (see 3.9 and Ta
4 200 to 4 600 MPa for non-recirculating linear ball bearings (see 3.9 and Table 1);

4 000 MPa for linear rollerbearings,

he centre of the most heavily-loaded rolling element/raceway contact. The formulae and fag
ulation of the basic’static load ratings are based on these contact stresses.

permissibleStatic equivalent load may be smaller than, equal to or greater than the basic stati
ending onvthe requirements for smoothness of operation and friction, as well as on actual con

ufacturers.

tic loads of

bplication is
stablish the

t the centre
bpplications

out the subsequent bearing operation being impaired. The basic static load rating is, therefxre, given a

ad is equal

correspond

dle 1);

tors for the

b load rating,
tact surface

Mmetry.»Bearing users without previous experience of these conditions should consult the bearing
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Rolling bearings — Linear motion rolling bearings —

Part 2:
Static load ratings
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surface of the machine equipment, unless that surface is equivalent in all respects to the raceway
motjon rolling bearing component it replaces.
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Scope
part of ISO 14728 specifies methods of calculating the basic static load rating, static equivalg
c safety factor for linear motion rolling bearings manufactured from contemporary, commonly
ity, hardened bearing steel in accordance with good manufacturing practice.and basically of g
gn as regards the shape of the rolling contact surfaces.

part of ISO 14728 is not applicable to designs where the rolling élements operate directly

Normative references

following referenced documents are indispensable for the application of this document
rences, only the edition cited applies. For. undated references, the latest edition of the
iment (including any amendments) applies.

76:1987, Rolling bearings — Static load-ratings

5593:1997, Rolling bearings — Vocabulary

15241:2001, Rolling bearings*— Symbols for quantities

Terms and definitions

y.

rec1rculating linear ball bearing, sleeve type, with or without raceway grooves

nt load and
used, high
onventional

bn the slide
pf the linear

For dated
referenced

the purposes)of/this document, the terms and definitions given in ISO 76, ISO 5593 and the following

bas|cally cylindrical sleeve provided with a number of closed loops of recirculating balls designed to achieve
linear rolling motion along a hardened cylindrical shaft

See Figure 1.

NOTE

parallel to the axis.

© 1SO 2004 - All rights reserved
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Figure 1 — Recirculating linear ball bearing, sleeve type

3.2
recirculating linear ball [roller] bearing, linear guideway type
linear ball [oller] bearing provided with a number of symmetrically arranged;<«losed loops of recirculating balls
(rollers) depigned to achieve linear rolling motion along a hardenedyguideway furnished with adeqpate
raceways

See Figure 2.

Figure 2 — Recirculating linear ball [roller] bearing, linear guideway type

3.3

non-recirculating linear ball bearing, linear guideway, deep groove type
linear bearing with balls as rolling elements, each ball having two points of contact
See Figure 3.

NOTE The cross-sectional radii of the raceway grooves in the two guideways are equal and may lie between 0,52 D,,
and infinity.

2 © ISO 2004 — All rights reserved
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non-recirculating linear ball bearing, linear guideway, four-point-contact type

line

See

NOT
and

3.5
non
line

See

ISO 14728-2:2004(E)

&

br bearing with balls as rolling elements, each ball having four points of contact

Figure 4.

may lie between 0,52 D,, and infinity.

&

Figure 4 — Non-recirculating linear ball bearing, linear guideway, four-point-contact 1

-recirculating)linear roller bearing, linear guideway, flat type
br bearing with~needle rollers or cylindrical rollers as rolling elements

Figure 5.

Figure 3 — Non-recirculating linear ball bearing, linear guideway, deep groove) type

E The cross-sectional radii of the raceway grooves for the four points-of contact in the two guideways are equal

ype

T

Figure 5 — Non-recirculating linear roller bearing, linear guideway, flat type

© 1SO 2004 - All rights reserved
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3.6

non-recirculating linear roller bearing, linear guideway, V-angle type
linear bearing with guideways designed as parts of a V with a 90° angle
See Figure 6.

NOTE Needle rollers or cylindrical rollers are used as rolling elements.

=

Figure 6 — Non-recirculating linear roller bearing, linear guideway, V-angle type

3.7
non-recircylating linear roller bearing, linear guideway, crossed roller type
linear bearing with cylindrical rollers arranged in a crossedtoller construction

See Figure|7.

Figure [ — Non-recirculating linear roller bearing, linear guideway, crossed roller type

3.8

static load safety factor

ratio between the basic static load rating and the static equivalent load giving the margin of safety against
inadmissible permanent deformation on rolling elements and raceways

4 © ISO 2004 — All rights reserved
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3.9

basic static load rating of a linear motion rolling bearing
static load which corresponds to a calculated contact stress o;,,, at the centre of the most heavily-loaded

rolling element/raceway contact

NOTE

approximately 0,000 1 of the rolling element diameter.

For a recirculating linear ball bearing, sleeve type: onax = 5 300 MPa;

for a recirculating linear ball bearing, linear guideway type: see Table 1;

ISO 14728-2:2004(E)

For this contact stress, a total permanent deformation of rolling element and raceway occurs which is

for a non-recirculating linear ball bearing: see Table 1;

for a linear roller bearing: omayx = 4 000 MPa.

Table 1 — Contact stress, o

max

g

<0,52D,

0,53 Dy,

0,54 D, | 0,55D,

0,56 D,

0,57 D§

0,58 Dy,

0,59 Dy,

> 0,6 Dy,

Omax

4200

4 250

4 350

4 300

4400

4450

4 500

4 550

4600

3.1

stafiic equivalent load
statlc load that causes the same contact stress “at the centre of the most heavily-logded rolling
element/raceway contact as the stress that occurs ynder the actual load conditions

3.11

dirgction of load
direftion of load applied for load rating calculation

NOTE
sho

For calculation of basic static 1oad ratings, the direction of the load is defined for all linear motior
vn by the arrows in Figure 8.

M=

) @

N

bearings as

© 1SO 2004 - All rights reserved
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3.7
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3.12

pitch diameter

(of recirculating linear ball bearing, sleeve type) diameter of the circle containing the centres of the balls in
contact with the raceways, in a plane perpendicular to the bearing axis

3.13

nominal contact angle

angle between the direction of load on the linear bearing and the nominal line of action of the resultant of the
forces transmitted by a bearing raceway member to a rolling element

See Figure 9.
Figure 9 — Nominal contact angle
4 Symbols
For the purposes of this document, the symbols given in ISO 76;'1SO 15241 and Table 2 apply.
Table 2 — Symbols,\terms and units
Symbol Term Unit
Co Basic static load rating N
Dpw FI’itch diameter of ball rows mn|
Dy, Ball diameter mn
Dye Roller diameter applicable in(thecalculation of load ratings mm
F lload on bearing N
% lF;?/c(;tlor which depends on the geometry of the bearing components and on the applicable stress 1
l Number of rowsof balls or rollers applicable in the calculation of load ratings 1
NOTE If the case of recirculating linear bearings, sleeve type, it is the total number of rows of balls.
it Number.of load-carrying rows of balls in loaded zone - 90°< ¢, < + 90° 1
kor $tatictoad factor 1
koi LoadTactor that depends on number of Tows of balls I a recircuratng balt bearing, sieeve type 1
Lye Roller length applicable in the calculation of load ratings mm
Py Static equivalent load N
rg Cross-sectional radius of the raceway groove on guideway mm
So Static load safety factor 1
VA Number of balls or rollers in one row 1
Zi Number of load-carrying balls or rollers in one row 1
a Nominal contact angle °
P Angle between the direction of load and the ball row j °
omax | Contact stress at the centre of the most heavily loaded rolling element/raceway contact MPa

6 © ISO 2004 — All rights reserved
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5 Basic static load ratings

5.1 Linear ball bearings

5.1.1

The basic static load rating for these bearings is given by the following equations:

Co = fo xkgi xZt x Dy,

ISO 14728-2:2004(E)

Recirculating linear ball bearings, sleeve type, with or without raceway grooves

whdre

koi =

In the number of load-carrying rows of balls in the loaded area, i;, those ;rows which are arrg
angplar area of — 90° < ¢ ; <+ 90° to the direction of normal load (see Eigure 8) are to be taken i

J =iy

Z COS(/JJ

J

=1
(COS(/J])

nged in an
to account.

Thef values of ky; of recirculating linear ball bearing, sleeve type, with(@qually spaced ball rows, are given in
Tabje 3 and the values of f; in Table 4.
Table 3 — Values.of &
i 3 4 5 6 7 8 9 10
koi 1,000 1,000 1,106 4,354 1,614 1,841 2,052 2,284
Table 4 — Values of f;
Dw/Dpw fO Dw/Dpw fO Dw/Dpw fO
0,005 14,801 0,105 13,297 0,205 11,77
0,01 14,726 0,11 13,221 0,21 11,693
0,015 14,651 0,115 13,146 0,215 11,616
0,02 14,577 0,12 13,07 0,22 11,539
0,025 14,502 0,125 12,994 0,225 11,462
0,03 14,427 0,13 12,918 0,23 11,384
0,035 14,352 0,135 12,842 0,235 11,307
0,04 14,277 0,14 12,765 0,24 11,23
0,045 14,202 0,145 12,689 0,245 11,152
U,Uo 14,121 U, 195 12,015 U,20 I'T,070
0,055 14,052 0,155 12,537 0,255 10,997
0,06 13,977 0,16 12,46 0,26 10,92
0,065 13,902 0,165 12,384 0,265 10,842
0,07 13,826 0,17 12,307 0,27 10,765
0,075 13,751 0,175 12,231 0,275 10,687
0,08 13,675 0,18 12,154 0,28 10,609
0,085 13,6 0,185 12,077 0,285 10,531
0,09 13,524 0,19 12 0,29 10,454
0,095 13,449 0,195 11,924 0,295 10,376
0,1 13,373 0,2 11,847 0,3 10,298
© 1SO 2004 - All rights reserved 7
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5.1.2 Recirculating linear ball bearings, linear guideway, carriage type

The basic static load rating for this bearing type is given by the following equation:

CO:f0><i><Zt><DW2 X cosa

The values of f; are given in Table 5 and are dependent on the cross-sectional radius of the raceway groove

on the guideway and on the ball diameter.

Table 5 — Values of f;

rg Jo
0,52 D,, 94,64
0,53 Dy, 76,33
0,54 D,, 66,07
0,55 Dy, 59,48
0,56 Dy, 54,89
0,57 Dy, 51,55
0,58 D,, 49,03
0,59 D,, 47,08
0,6 D, 45,57

The load-carrying ability of a bearing is not necessarily)increased by the use of smaller raceway groove radii,

but it is redyiced by the use of larger raceway groove. radii than those indicated in Table 5.

5.1.3 Non-recirculating linear ball bearings; linear guideway, deep groove and four-point-contact

types

The basic sftatic load rating for these(bearings is given by the following equation:

C0=j0><i><Zt><DW2 *CoSa

The values [of i and Z; aréiven in Table 6.

Table 6 — Values of i and 7

_B'e'al;lly

Deep groove type

Four-point-contact type

© ISO 2004 — All rights reserved
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