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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
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mental, in_fiaison with 150, also take part in the work. 1SO 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, Rart 2.
sk of technical committees is to prepare International Standards. Draft International Stand
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Introduction

The use of sleeve type linear ball bearings can be facilitated by the selection of bearing housings, shafts, shaft
support blocks and shaft support rails. These items, referred to as accessories, can aid in the application of
the sleeve type linear ball bearings to achieve the desired criteria of smooth, accurate, low-friction linear
motion free from chatter or stick-slip.

Thel appropriate selection of bearing housing type, shaft and shaft support should be established-hetween the
manufacturer and the user.

Thig part of ISO 13012 was developed to be used with ISO 10285.
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Scope

part of ISO 13012 specifies the boundary dimensions, other relevant dimensions and their tg
bssories for sleeve type linear ball bearings which are specified in ISO 10285.

part of ISO 13012 applies to:
5ings —
closed and adjustable flangeless housings for series 5 sleeve type linear ball bearings,
open and open adjustable flangeless housings for series'5 sleeve type linear ball bearings;
t support rails —
standard height shaft support rails for series 5'sleeve type linear ball bearings;
t support blocks —
flanged shaft support blocks for serie§.5 sleeve type linear ball bearings;
ts —

solid and tubular shafts for(Series 5 sleeve type linear ball bearings.

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
ment (including any amendments) applies.

286-2; ISO system of limits and fits — Part 2: Tables of standard tolerance grades and limit d

hole

lerances of

For dated
referenced

bviations for

stand shafts

ISO

1132-1, Rolling bearings — Tolerances — Part 1: Terms and definitions

ISO 1302, Geometrical Product Specifications (GPS) — Indications of surface texture in technical product
documentation

ISO 3754, Steel — Determination of effective depth of hardening after flame or induction hardening

ISO

5593, Rolling bearings — Vocabulary

ISO 10285:2007, Rolling bearings — Sleeve type linear ball bearings — Boundary dimensions and tolerances

ISO
ISO

15241, Rolling bearings — Symbols for quantities

24393, Rolling bearings — Linear motion rolling bearings — Vocabulary
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 1132-1, ISO 5593, ISO 10285, and
ISO 24393 apply.

31
flangeless

housing

(sleeve type linear ball bearing) bearing housing which has a face with bolt holes or threaded holes for

attachment

[ISO 13012-

to a support surface nominally parallel to the bearing axis

1:2009]

3.2
closed hou

sing

(sleeve type¢ linear ball bearing) bearing housing in which the bearing seating is circumferentially‘continuoy

[ISO 13012

3.3

adjustable
(sleeve typ
facilitates th

[ISO 13012

3.4
open hous

[1:2009]

housing
b linear ball bearing) bearing housing with a longitudinal slit acress.-its bearing seating w|
e mechanical adjustment of the bearing seating diameter

11:2009]

ng

(sleeve typeg linear ball bearing) bearing housing with a longitudinal section removed to provide clearance

a shaft and

[ISO 13012

3.5

support rail unit

[1:2009]

open adju

t
(sleeve typ}

type linear

[ISO 13012

3.6
shaft supp
longitudinal

g

4

NOTE

[ISO 13012

able housing
linear ball bearing) bearing housing which has the features of both open and adjustable sle
all bearing housings

11:2009]

prt rail
pedestal which\provides continuous support to a shaft

bhaft support, fails may be used with open sleeve type linear ball bearings.

£1:2009]

3.7

[

hich

pver

eve

shaft support block

block which

NOTE
type, adjusta

[ISO 13012-

3.8
shaft
basically cy

[1SO 13012-

provides support to a shaft

ble sleeve type or open sleeve type linear ball bearings.

1:2009]

lindrical rod along which a linear ball bearing traverses

1:2009]

Shaft support blocks are normally used to support the shaft at its ends and can be used with closed sleeve
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4 Symbols

For the purposes of this document, the symbols given in ISO 15241 and the following apply.

The symbols (except those for tolerances) shown in Figures 1 to 5, and the values given in Tables 1 to 6
denote nominal dimensions unless specified otherwise.

NOTE Figures 1 to 5 are drawn schematically and do not necessarily show all design details.

4.1 Closed and adjustable flangeless housings for series 5 sleeve type linear ball bearings

Seg Table 1 and Figure 1.

(overall) width

o 0~

seating diameter

<7

bore diameter of ball complement of sleeve type linear ball bearing (reference)
designation of screw thread of attachment hole
distance from mounting face to centreline of seating diameter

(overall) height

S &Koo= Q

centre distance between bolt holes (length)

J4 centre distance between bolt holes (width)

L length of housing

L, | distance from side face to centreline of seating diameter

N diameter of bolt hole

4.2] Open and open adjustable flangeless housings for series 5 sleeve type linear ball
begrings

Seg Table 2 and Figure 2.

(overall) width

seating diameter

width of Seetor opening (at diameter D)

bore“diameter of ball complement of sleeve type linear ball bearing (reference)

designation of screw thread of attachment hole

distance from mounting face to centreline of seating diameter
H; (overall) height

J centre distance between bolt holes (length)

J4 centre distance between bolt holes (width)

L length of housing

L, distance from side face to centreline of seating diameter

a angle of sector opening

© 1SO 2009 — All rights reserved 3
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4.3 Standard height shaft support rails for series 5 sleeve type linear ball bearings

See Table 3 and Figure 3.

A (overall) width

d outside diameter of shaft (reference)

H distance from mounting face to centreline of shaft

H,; height of flange

J centrg distance between bolt holes (length)
J centre distance between bolt holes (width)
M width of shaft support

N diamegter of bolt hole

Ny diamgter of bolt hole (shaft attachment)

p anglg of shaft support

4.4 Flanged shaft support blocks for series 5 sleeve type lineardall bearings

See Table 4 and Figure 4.

A (overgll) width

.,  Seating diameter

H distapce from mounting face to centreline of seating-diameter
H; height of flange

H, (overgll) height

J centrg distance between bolt holes (length)

L length of base

N diamegter of bolt hole

4.5 Solid and tubular‘shafts for series 5 sleeve type linear ball bearings

See Tables|5 and 6,and Figure 5

d outsifle diameter of shaft

singlg outside diameter of shaft

L length of shaft

L actual length of shaft

t straightness of shaft

Vamp Variation of mean outside diameter of shaft

Vasp Vvariation of outside diameter of shaft in a single plane
A;s  deviation of a single outside diameter of shaft

deviation of the actual length of shaft

4 © 1SO 2009 - All rights reserved
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5 Housings

5.1 General

To facilitate the design and assembly of sleeve type linear ball bearings, specifically designed housings are
available. Included in this part of ISO 13012 are the boundary dimensions and other related dimensions of
sleeve type linear ball bearings series 5 as specified in ISO 10285:2007.

The housings specified in Tables 1 and 2, and the corresponding sleeve type linear ball bearings should be
supplied by the same producer. The reason for this is that the fixation of the bearings in the housings is

naifiad-b . <l P~ % - +los P £1OMN 40N40
Spc PITTCU Uy UTC PTUUULTT AaiTfu 1o TIUL CUVETTU Uy UTTo PAit Uh'Tou TIU T4.

5.2| Housings for series 5 sleeve type linear ball bearings
Thig part of ISO 13012 includes the following housing designs for series 5 linear ball beafings:
— |closed and adjustable flangeless housings for series 5 sleeve type linear ball'bearings (Table 1);

— |open and open adjustable flangeless housings for series 5 sleeve typelinear ball bearings (Taple 2).

6 |[Shaft support rails
Thig part of ISO 13012 includes the following shaft support rails:for sleeve type linear ball bearings

— |standard height shaft support rails for series 5 sleevetype linear ball bearings (Table 3).

7 |Shaft support blocks
Thig part of ISO 13012 includes the following-shaft support blocks for sleeve type linear ball bearings:

— |flanged shaft support blocks for series 5 sleeve type linear ball bearings (Table 4).

8 |[Shafts

8.1| Material

Shafts coverediby this part of ISO 13012 are precision hardened and ground steel shafts in both solid and
tubylar sectiany) They are manufactured from high quality carbon steel or high quality carbon chrome steel and
are either surface hardened or through hardened.

8.2| "Heat treatment

8.2.1 Surface hardened shafts

The cylindrical surface of the shafts is heat treated to provide a basically uniform effective depth of hardening
and a surface hardness of not less than 653 HV (58 HRC) over the entire operating length. The effective
depth of hardening shall be determined in accordance with ISO 3754. This effective depth of hardening is the
distance from the outside surface of the shaft to a material layer at which the hardness is approximately 80 %
of the specified minimum surface hardness. End faces of shafts may remain unhardened.

© 1SO 2009 — All rights reserved 5
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8.2.2 Through hardened shafts

The shafts shall be heat treated to give a surface hardness of no less than 653 HV (58 HRC) over the entire

operating le

ngth.

8.3 Geometrical tolerances

8.3.1

Tolerance class

The precision hardened and ground solid and tubular shafts are specified in one diameter tolerance class to

match the s

8.3.2 Gedmetric form

The geome
a)
b) cylindri
c) straigh

These toler
Figure 5 an

8.3.3 Shaft length tolerances

These toler;

8.3.4 Chamfers

The shaft e
The ends o
direction arn

circulafity (roundness): variation of shaft outside diameter in a single plane;

TEVE type tinear battbearingandousing Seres 5.

ric form of the tolerance class is controlled by the following features:

city (taper, concavity, convexity): variation of mean shaft outside diameter;
ness (per metre).

ances for the class are shown in Table 5. A method for measuring straightness is illustrate
i defined in Table 5.

hnces are given in Table 6.

hds are provided with chamfers to facilitate entry of the shaft into the sleeve type linear ball bed
f shafts with machined end faces are usually provided with chamfers that are shallow in the rg
d long in the axial direction. The'length of the chamfer is shown in Table 5. Shafts for use

d in

ring.
dial
with

sealed sleepe type linear ball bearings shall have a chamfer angle less than 30°.

8.3.5 Surface roughness

The roughngss of the cylindrical surface of the steel shaft is given in Table 5 in accordance with ISO 1302.
9 Boungdary dimensions and tolerances

9.1 Hou:fings

Boundary dimensions and tolerances for housings are given in Tables 1 and 2.

© 1SO 2009 - All rights reserved
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A
 J
A
 J

A
 J
A
 J

A\
L

NOTE This figure shows a closed type housing.

Fijgure 1 — Closed and adjustable flangeless housings for-Series 5 sleeve type linear ball pearings

Table 1 — Closed and adjustable flangeless housings for series 5 sleeve type linear ball bearings

Dimensions |n millimetres

Type 1 Type 2
1, D, HP H, L Ly J A Jq A J4 N G
REf. H72 | £0,02 [ max. max.. (,£0,02 max. max.
b 12 9 18,5 30 15 20 25 15 48 36 3.4 M4
B 15 11 22,5 34 17 24 30 18 58 42 3.4 M4
10 19 13 26,5 40 20 28 35 21 68 46 4,3 M5
12 21 15 29 42 21 30,5 36 26 70 50 4,3 M5
13 23 15 30,5 44 22 33 39 26 75 50 4,3 M5
16 28 19 39 50 25 36 44 34 85 60 4,3 M5
40 32 21 42 54 27 40 50 40 96 70 5,4 M6
a5 40 26 52 76 38 54 67 50 130 100 7 M8
30 45 30 60 78 39 58 72 58 140 110 7 M8
CR 52 QA. RQ,R QN /1IR 7ﬁ a0 a0 1RR 12!’\ 7 M8
40 60 40 78,5 102 51 80 90 60 175 140 8,7 M10
50 80 52 102,5 122 61 100 110 80 215 160 8,7 M10
60 90 58 114,5 132 66 108 122 90 240 180 10,7 M12
NOTE Type 1 housings are designed to be combined with one linear bearing and Type 2 housings are designed to be combined

with two linear bearings.

@  Seating diameter tolerance (see ISO 286-2).

b The dimension H shall be measured with the nominal seating bore diameter. For adjustable type housings the tolerance for D, shall
apply before the housing is split.

© 1SO 2009 — All rights reserved 7
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A

Y
A

A
 J
A
\

Ly

<
g

D | '

N

NOTE This figure shows an open type housing.
Figure 2 — Open and open adjustable flangeless housings for series 5 sleeve type linear ball bearipgs
Table 2 —Open and open adjustable flangeless housings fopseries 5 sleeve type linear ball bearings
Dimensions in millimetres and angles in degrees
F,, D2 H® H, L Ly 4 J Jq G a H
Ref. jS7P | +0,02 max. +0,02 max. min. mif.
13 23 17 28 40 20 39 28 26 M5 80 14(8
16 28 20 34 45 22,5 45 32 30 M5 80 177
20 32 23 39 48 24 50 35 35 M6 60 16
25 40 28 48 60 30 65 40 40 M6 50 16|9
30 45 33 56 70 35 70 50 50 M8 50 19
35 52 37 63 80 40 80 55 55 M8 50 22
40 60 42 72 90 45 90 65 65 M10 50 25/4
50 80 53 92 120 60 110 94 80 M10 50 33|8

@  Diamete

D, can-only be measured when housing is fastened to a plane surface.

b Seating fiameter tolerance (see ISO 286-2).

¢ The dimension H shall be measured with the nominal seating bore diameter.

© 1SO 2009 - All rights reserved
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9.2 Shaft support rails

Boundary dimensions are given in Table 3.

ISO 13012-2:2009(E)

< ¢d B
Y [
X 90 {7'2}\
>
NI %
f N\ ®N,
Y / £ \
Ll
A R /Iv
:E B <t
- /1 >
- A .
A
o o ( @
(L

A

Y

Figure 3 — Standard height.shaft support rails for series 5 sleeve type linear ball bearings
Table 3 — Standard height shaft support rails for series 5 sleeve type linear ball bearjngs
Dimensions in millimetres and angl¢s in degrees
d Ha A H, Jq J M N N, B
Ref. +0,02 max. +0,5 max. max.
10 18 32 4 22 100 47 4,5 4,5 80
13 21 34 4,5 25 100 6,5 4,5 4,5 80
16 25 40 5 30 100 8 55 55 80
20 27 715 5 30 100 85 55 6,6 50
25 32 55 6 35 120 10,6 6,6 6,6 50
30 37 60 7 40 150 12,7 6.6 50
35 43 65 8 45 200 14,8 9 9 50
40 48 75 9 55 300 16,9 9 9 50
50 62 95 11 70 300 20 11 11 50
@  The dimension H shall be measured with the nominal shaft diameter under mounting condition.
© 1SO 2009 — All rights reserved 9
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9.3 Shaft support blocks

Boundary dimensions are given in Table 4.

|
) \ '
—C ! o
i ] *//
i
02
1T 1
T
3 |
|
[
| ON | - A N
1 J -
<l L =)
Figure 4 — Flanged shaft support blocks for series'5 sleeve type linear ball bearings
Tjlable 4 — Flanged shaft support blocks for series 5 sleeve type linear ball bearings
Dimensions in millimgtres
D, HP A J N L H, H,
H8 2 +0,02 max. max. max. max.
10 20 14,5 32 55 42,5 6,5 33
12 23 14,5 32 55 42,5 6,5 38
13 23 14,5 32 55 42,5 6,5 38
16 27 16,5 38 55 48,5 8,5 44,5
20 34 20,5 45 6,6 60,5 10,5 51,5
25 35 245 56 686 705 125 605
30 42 28,5 64 9 84,5 12,5 70,5
35 50 33 74 11 100 15,5 87
40 60 37 90 11 120 18 104
50 70 40 100 13,5 140 20 122
60 80 46 120 13,5 165 21 140

@  Seating diameter tolerance (see ISO 286-2). The tolerance shall apply before the support block is split.

b The dimension A shall be measured with the nominal shaft seating bore diameter.
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