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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 ISQ, alsa take part in the work. 1SO collaborates closely with the International Flectrotechnical
Commission|(IEC) on all matters of electrotechnical standardization.

International|Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part’3.

Draft International Standards adopted by the technical committees are circulated to the member bodies|for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

International|Standard ISO 13050 was prepared by Technical Committee ISO/TC 41,~Pulleys and beltq (including
veebelts), SUbcommittee SC 4, Synchronous belt drives.

Annexes A, B and C form a normative part of this International Standard. Aniiex D is for information only

iv © 1SO 1999 — All rights reserved
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Introduction

The International Organization for Standardization (ISO) draws attention to the fact that it is claimed that
compliance with this International Standard may involve the use of a patent concerning belt tooth and pulley groove
profiles given in 8.1.1 and 8.2.2.

ISO takes . ha Ithirinn Pnnr‘nrning the evidence, \/alidity and scope of this patent righ'r

The holdef of this patent right has assured ISO that he is willing to negotiate licences under reasongble and non-
discriminafory terms and conditions with applicants throughout the world. In this respect, the “statement of the
holder of this patent right is registered with ISO. Information may be obtained from:

Dayc¢ Products, Inc.

1 Prestige Place

P.O. Box 1004

Daytdn, OH 45401-1004
USA

Attention is drawn to the possibility that some of the elements of this {nternational Standard may be the subject of
patent rights other than those identified above. 1SO shall not be held responsible for identifying anly or all such
patent rights.

© 1SO 1999 — All rights reserved \
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INTERNATIONAL STANDARD

ISO 13050:1999(E)

Curvilinear toothed synchronous belt drive systems

1 Scop

e

This Intern
in synchrd

nous belt drivesl) for mechanical power transmission and where positive indexing.of sy

may be refjuired.

The principal belt and pulley characteristics include:

a) nomingl belt tooth dimensions;

b) belt topth pitch spacing;

c) belt lepgth and width dimensions;

d) belt lepgth-measurement specifications;

e) pulley
f)  pulley

g) pulley

2 Norn

The follow
this Intern
publicatio
investigatq
undated r
maintain r

ISO 254:1

groove dimensions and tolerances;
diameter and width dimensions and tolerances:

quality specification.

native reference

ng normative document contains provisions which, through reference in this text, constitute

s do not apply. However, parties to agreements based on this International Standard are e
the possibility ef-applying the most recent edition of the normative document indicate

eferences, the datest edition of the normative document referred to applies. Members of

bgisters of curtently valid International Standards.

D98, Belt:drives — Pulleys — Quality, finish and balance.

ational Standard specifies the principal characteristics of synchronous endless belts and plIJIIeys for use

nchronization

provisions of

ational Standard. For~dated references, subsequent amendments to, or revisions of, any of these

ncouraged to
I below. For
SO and IEC

3 Belt

ypes

Six belt types for synchronous drives are standardized:

— type H8M (H-type tooth profile);

— type S8M (S-type tooth profile);

— type R8M (R-type tooth profile);

1) Synchronous belt drives have been known by various titles in the past: for example, timing belt drives, positive belt drives,

gear belt dr

ives.

© 1SO 1999 — All rights reserved
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4 Beltno

type H14M (H-type tooth profile);
type S14M (S-type tooth profile);

type R14M (R-type tooth profile).

menclature

A belt is identified by a combination of numbers and letters as follows:

a) the belt
b) the type
c) the tooth
d) the width
e) double-s

EXAMPLE
follows:

1400-H14
400-S141

1400-R14

5 Pulley
Six pulley tyq
— type H8
— type S8
— type R8
—  type H14

— type S14

itch length in millimetres;

Df tooth profile;

pitch in millimetres;

in millimetres or 10 times the width in millimetres for the S-type belt;

ded belts are designated by adding the letter "D" before the tooth profile letter.

A curvilinear tooth synchronous belt of 14 mm pitch, 40 mm wide, L 400 mm in pitch length is i

IM-40 for H-type single-sided belt, 1400-DH14M-40 for H-type.double-sided belt;
11-1400 for S-type single-sided belt, 400-DS14M-1400 forS-type double-sided belt;

IM-40 for R-type single-sided belt, 1400-DR14M-40 for R-type double-sided belt.

'ypes

es for synchronous drives are standardized:
M (H-type groove profile);

1 (S-type groove prafile),

M (R-type groove profile);

IM (H-type~groove profile);

M (S-type groove profile);

Hentified as

— typeR1

V(R-type groove profite).

6 Pulley nomenclature

A pulley for a synchronous drive is identified by the number of grooves, the groove pitch and profile, and the width.
It is identified as is the belt by a combination of humbers and letters as follows:

a) the letter

"P" indicates a pulley;

b) the number of grooves;

c) thetype

of groove profile;

© 1SO 1999 — All rights reserved
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d) the groove pitch in millimetres;

e) the width in millimetres or ten times the width in millimetres for S-type pulleys.

EXAMPLE

A pulley for a curvilinear toothed belt which has 14 mm pitch and 30 grooves with a nominal width of 40 mm is
identified as follows:

P30-H14M-40 for H-type pulleys;

P30-S14M-0400 for S-type pulleys;

P30-R14M-40 for R-type pulleys
7 Typg H system
7.1 H-type belt dimensions and tolerances
7.1.1 Bejt tooth dimensions
The nominal belt tooth dimensions are the same for single-sided and doublefsided belts; they are given in Table 1
and showi in Figure 1.
Table 1 — Nominal tooth dimensions
Dimension$ in millimetres
Belf type Pitch hg hg hy X Y Mo r ad
ref. ref.

H8M 8 6 3,38 0,089 0,787 2,59 0,76 0,686

DH8M 8 841 3,38 0,089 0,787 2,59 0,76 0,686

H14M 14 10 6,02 0,152 1,470 4,55 1,35 1,397

DH14M 14 14,8 6,02 0,152 1,470 4,55 1,35 1,397

@ ais thg belt design pitch differential.
© 1SO 1999 — All rights reserved 3
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Key
1 Single-sidged belts
2 Double-sifled belts
Figure 1 — Belt tooth dimensions

4 © 1SO 1999 — All rights reserved
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7.1.2 Belt widths and tolerances

Belt widths and tolerances are given in Table 2.

Table 2 — Widths and width tolerances

Dimensions in millimetres

Tolerance on width for belt pitch lengths
Belt type Nominal belt width | Up 1o and including | VE" 840 mm and up Over
240 to and including
mm 1 680 mm
T80 mm
20 +0,8 +0,8 108
-08 -1,3 113
H8M 30

50 +1,3 +1,3 113
DH8M -13 -13 115

85 +15 +15 12

-15 —2,0 12
40 +0,8 +0,8 113
-13 -13 115
HIL4M +1,3 +15 {15
55 -13 -15 115

85 +1,5 +1,5 12

-15 -2,0 12

DH14M

115 $'2.3 +23 123
170 -23 -28 13,3

7.1.3 Pitgh length measurement

See annex A for tolerances and annpex-B for the relationship between the centre distance and the belt

7.1.3.1 [Measuring fixture .(se€ Figure 3)

The pitch |ength of a synchronous belt shall be determined by placing the belt on a measuring fixture

the followiphg elements.

7.1.3.1.1 | Two Yulleys of equal diameter

, as specified in Table 3, of the proper belt type and ha
tooth spage dimeénsions. These pulleys should be made to the tolerances shown in Table 3 and ha
clearance [Cy;) between pulley and theoretical belt as specified in Table 3 (see Figure 2). One pulley s

bitch length.

composed of

ing standard
e the proper
all be free to

rotate on a fixed-position shaft, while the other shall be free to rotate on a movable shaft to permit the centre

distance to change.
7.13.1.2

7.1.3.1.3
accuracy for centre distance measurement.

NOTE

Means of applying a total measuring force

Means of measuring the centre distance

to the movable pulley.

between the two pulleys with the necessary degree of

The number of pulley teeth specified in Table 3 determine the recommended sizes for measuring the belt pitch

length. Practically, other sizes of pulleys could be used provided they have the same number of teeth, and meet the dimensional

requirements of Table 3.

© 1SO 1999 — All rights reserved
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7.1.3.2  Total measuring force

The total measuring force to be applied for measuring belts is given in Table 4.

7.1.3.3 Procedure

In measuring the pitch length of a synchronous belt, the belt should be rotated at least two revolutions to seat it
properly and to divide the total force equally between the two lengths of the belt.

The pitch length shall be calculated by adding the pitch circumference of one of the pulleys to twice the measured
centre distance.

Check doublg-sided belts on both tooth faces.

Key
1 Belt
2 Pulley
Figure 2 — Clearance-hetween measuring pulley and belt (H-type profile)
1
VA
Key

1 Total measuring force
2 Centre distance

Figure 3 — Diagram of fixture for measuring pitch length

6 © 1SO 1999 — All rights reserved
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Dimensions in millimetres

b Full indicator movement.

corrected|for the actual pulley diameters.

_ _ Radial Axial Minimum clearance
Belt t Number of Pitch Outside runout runout (see Figure 2)
ype ; ;
grooves circumference diameter 2

F..M.b F..M.b Cn1 Cin2

H8M, DH8M 34 272 85,209 0,013 0,025 0,34 0,11
+ 0,013

H14M, DH14M 40 560 175 46 0013 0 051 064 0,20
+ 0,025

2 Pulleyq outside of the diameter tolerance range specified may be used if the resulting belt length measyrements are

Table 4 — Total measuring force

Forg¢es in newtons

Total measuring force

Belt type Belt width, mm
20 30 40 50 55 85 115 170
H8M, DH8M 470 750 1320 2 310
H14M, DH14M 1350 2130 3 660 5180 7 960

7.2 H-type pulleys

7.2.1 Gdneral

See anne

C for tolerances.

The pulley| is characterized bya curvilinear groove profile. This groove profile is defined as the profile formed by the

generating

tool rack form\required to machine-finish the curvilinear profile. The profile is different fo

each pulley

diameter, put can be closely approximated by a nominal groove profile over specified ranges of number of grooves.

© 1SO 1999 — All rights reserved
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7.2.2 Generating tool rack

Dimensions and tolerances for the generating tool rack for H8M and H14M pulleys are given in Table 5 and shown
in Figure 4.

Table 5 — Pulley generating tool rack dimensions

Dimensions in millimetres

Belt Number of Py h, by by ry ry rs rg X
section grooves +0,012 | + 0,015 +0,012 | £0,012 | £0,012 | + 0,012

22-throtugtr27 8 3,29 3A48—T6,04T2,55 i 0 o 0

H8M 28 through 89 8 3,61 416 | 6,05 | 2,77 1,07 | 12,90 | -073| | 0,25
90 through 200 8 3,63 424 | 569 | 2,64 0,94 0 0 0
28 through 36 14 6,32 7,11 | 11,14 | 4,72 1,88 | 2083 | 1,14 0

H14M 37 through 89 14 6,20 7,73 | 10,79 | 4,66 1,83 |™575 | 1,14 0
90 through 216 14 6,35 8,11 | 10,26 | 4,62 1,921 20,12 | 0,25 0

& g > % r - /

Key
1 Blend radjus

Figure 4 — Pulley generating tool rack form

8 © 1SO 1999 — All rights reserved
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7.2.3 Pulley groove profile dimensions and tolerances

Dimensions and tolerances for the pulley groove profile for H8M and H14M pulleys are given in Table 6 and shown
in Figure 5.

Table 6 — Pulley groove profile dimensions

Dimensions in millimetres

Pulley type Number of grooves Ry It X ¢°
Profile 2,675 0,874 0,620 11,3
22 through 27 Max. 2,764 1,052 0,620 11,3
Min. 2,598 0,798 0,620 11,3
Profile 2,629 1,024 0,975 7
H8M 28 through 89 Max. 2,718 1,201 0,975 7
Min. 2,553 0,947 0,975 7
Profile 2,639 1,008 0,991 6,6
90 through 200 Max. 2,728 1486 0,991 6,6
Min. 2,563 04932 0,991 6,6
Profile 4,859 1,544 1,468 7,1
28 through 32 Max. 4,948 1,722 1,468 7,1
Min. 4,783 1,468 1,468 7,1
Profile 4,834 1,613 1,494 5,2
33 through 36 Max. 4,923 1,791 1,494 5,2
Min. 4,757 1,537 1,494 5,2
Profile 4,737 1,654 1,461 9,3
37 through 57 Max. 4,826 1,831 1,461 9,3
Min. 4,661 1,577 1,461 9,3
H14M
Profile 4,669 1,902 1,529 8,9
58 through/89 Max. 4,757 2,080 1,529 8,9
Min. 4,592 1,826 1,529 8,9
Profile 4,636 1,704 1,692 6,9
90 through 153 Max. 4,724 1,882 1,692 6,9
Min. 4,559 1,628 1,692 6,9
Profile 4,597 1,770 1,730 8,6
154 through 216 Max. 4,686 1,948 1,730 8,6
Min. 4,521 1,694 1,730 8,6

© 1SO 1999 — All rights reserved 9
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Dimensions in millimetres

Key
1 Pulley out

7.2.4 Pulle

Pulley outsid

Kide diameter

Figure 5 — Pulley groove profile and tolerance bands

outside diameters

e diameters for the standard pulleys are givensii*Table 7. The relationship of the pulley optside and

pitch diameters is illustrated in Figure 6 and the following formulas. Table 8 provides the N”values to be Uised in the

outside diam

pitch digmeter =

outside

where ais th

eter formula.

No. of grooves x pulley pitch
s

liameter = pitch diameter=2a + N’

b value given in Table+1-

10

© 1SO 1999 — All rights reserved
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Table 7 — Standard pulley sizes

Dimensions in millimetres
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Table 8 — Values of N~

Values in millimetres

Pulley type Pulley type
Number of H8M H14M Number of H8M H14M
grooves Pitch | Outside | Pitch | Outside JrOOVES " Value of N” | Value of N’
diameter | diameter | diameter |diameter
22 56,022 54,65 28 0,15 0,13
24 61,122 59,74 29 0,14 0,13
26 66,212 64,84 30 0,11 0,09
28 71,302 70,08 124,782 | 122,12 31 0,08 0,09
29 129,232 | 126,57 32 0,04 0,07
30 76,392 75,13 133,692 | 130,99 33 0,02 0,08
32 81,49 80,16 142,602 | 139,88 34 0,06
34 86,58 85,21 151,522 | 148,79 35 0,05
36 91,67 90,30 160,43 157,68 36 0,04
38 96,77 95,39 169,34 166,60 37 0,04
40 101,86 100,49 178,25 175,49 38 0,05
44 112,05 110,67 196,08 193,28 39 0,04
48 122,23 120,86 213,90 211,11 40 0,03
52 231,73 228,94
56 142,60 141,23 249,55 246,76
60 267,38 264,59
64 162,97 161,60 285,21 282,41
68 303,03 300,24
72 183,35 181,97 320,86 318,06
80 203,72 202,35 356,51 353,71
90 229,18 227,81 401,07 398,28
112 2855212 283,83 499,11 496,32
144 366,692 | 365,32 641,71 638,92
168 748,662 | 745,87
192 488,92% | 487,55 855,62% | 852,82
216 962,572 | 959,78

a

Usually not available in all widths — consult supplier.

© 1SO 1999 — All rights reserved
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Key

o U WN B

7.2.

The standargl nominal pulley width, and the minimium actual pulley width required, b; for flanged pull

unflanged pylleys (see Figure 7), are given in Table 9. Users are advised that the values given for b’; ap

Pitch (cirg
Belt pitch
Belt tooth

ular pitch)
ine

Pitch diameter

Outside d
Pulley gro

5 Pulle

ameter
ove

width

Figure 6 — Pulleydimensions

pulleys with @nly one flange (see annex D).

12

Table 9 — Standard pulley widths

Dimensions in millimé

ys, b’ for
ply also to

ptres

Standard nominal

Minimum pulley width

Pulley type pulley width Flanged by Unflanged bt
20 22 30
a0 29 40
H8M 50 53 60
85 89 96
40 42 55
55 58 70
H14M 85 89 10l
115 120 131
170 175 186

© 1SO 1999 — All rights reserved
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The minimum unflanged pulley width may be reduced when the alignment of the drive can be controlled but shall
not be less than the minimum flanged pulley width.

by b

Key

1 Flangef pulley
2 Unflanged pulley

Figure 7 — Minimum pulley width

8 Typd R system

8.1 R-type belt dimensions and tolerances

8.1.1 Belt tooth dimensions

The nominal belt tooth dimensions are the same-for single-sided and double-sided belts; they are giveh in Table 10
and shown in Figure 8.

Table 10 — Nominal tooth dimensions  2)

Dimensions in milljmetres

Belt type Pitch B S hg hy h; r aa C
R8M 8 16° 5,5 5,4 3,2 1 0,686 1,228
DR8M 8 16° 5,5 7,8 3,2 1 0,686 1,228
R14M 14 16° 9,5 9,7 6 1,75 1,397 g,643
DR14M 14 16° 9,5 14,5 6 1,75 1,397 g,643
a Fisthe pen design pitch differential.

2) The belt tooth profiles expressed in Table 10 are covered by Italian Patent No. 1166847, US Patent No. 4,371,363 and
corresponding patents in various other countries and assigned to Dayco PTI S.p.A. an Italian company associated with Dayco
Products, Inc. which individually and collectively will be referred to herein as “DAYCQO”". Permission to use this table and
accompanying figure to compare or check profiles should not be considered as an express or implied license to manufacture
belts, pulleys, or tooling for said belts or pulleys under any patents or patent applications owned by DAYCO.

© 1SO 1999 — All rights reserved 13


https://standardsiso.com/api/?name=3266c5ca07c8f66bbe49038336fdb6f5

1ISO 13050:1999(E)

S |
B /3 )
Y = - (X
0
B Vi X _
S
Y <
A
.\ _._._._._./_(_ . -
| e
< -
< !’ < < Y
g
X
_ry? X
1 v=x LA 0 ﬂ)/ - (x?
s
2
Key
1 Single-sidged belts
2 Double-sifled belts
Figure 8 — Belt tooth dimensions
14
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8.1.2 Belt widths and tolerances

Belt widths and tolerances are given in Table 11.

Table 11 — Widths and width tolerances

Dimensions in millimetres

Tolerance on width for belt pitch lengths
Belt type Nominal belt width Up to and Over 840 mm up to Over
including and including 1680 mm
840 mm 680 mm
20 +08 +08 tos8
-08 -13 113
R8M 30

50 +1,3 +1.3 113
DR8M -13 -13 115

85 +1,5 + 15 12

-15 — 2,0 12
40 +0,8 +0,8 113
-13 -13 115
Ril4M 55 +13 +15 {15
-13 -15 115

85 +15 +15 12

-15 -2,0 12

DR14M

115 $9 3 +23 123
170 -2,3 -28 43,3

8.1.3 Pitgh length measurement

See anneX A for tolerances and annex-B for the relationship between the centre distance and the belt pitch length.

8.1.3.1 [Measuring fixture .(see Figure 10)

The pitch |ength of a synchronous belt shall be determined by placing the belt on a measuring fixture composed of
the followiphg elements.

8.1.3.1.1 | Two pulleys of equal diameter , as specified in Table 12, of the proper belt type and haying standard
tooth spade ditmensions. These pulleys should be made to the tolerances shown in Table 12 and haye the proper
clearance [Cy;) between pulley and theoretical belt as specified in Table 12 (see Figure 9). One pulley|shall be free
to rotate on a fixed-position shaft, while the other shall be free to rotate on a movable shaft to permit the centre
distance to change.

8.1.3.1.2 Means of applying a total measuring force  to the movable pulley.

8.1.3.1.3 Means of measuring the centre distance between the two pulleys with the necessary degree of
accuracy for centre distance measurement.

NOTE The number of pulley teeth specified in the Table 12 are the recommended sizes to measure the belt pitch length.
Practically, other sizes of pulleys could be used provided they have the same number of teeth, and meet the dimensional
requirements of Table 12.

© 1SO 1999 — All rights reserved 15
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8.1.3.2  Total measuring force

The total measuring force to be applied for measuring belts is given in Table 13.

8.1.3.3 Procedure

In measuring the pitch length of a synchronous belt, the belt should be rotated at least two revolutions to seat it
properly and to divide the total force equally between the two lengths of the belt.

The pitch length shall be calculated by adding the pitch circumference of one of the pulleys to twice the measured
centre distance.

Check doublg-sided belts on both tooth faces.

Key
1 Pulley
2 Belt
Figure 9 — Clearance between measuring pulley and belt — R-type profile
1
Key

1 Total measuring force
2 Centre distance

Figure 10 — Diagram of fixture for measuring pitch length

16 © 1SO 1999 — All rights reserved
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Dimensions in millimetres

_ _ Radial Axial Minimum clearance
Belt t Number of Pitch Outside runout runout (see Figure 9)
ype ) ;
grooves circumference diameter 2
F..M.b F..M.b Cn1 Cin2
R8M, DR8M 34 272 85,209 0,013 0,025 0,30 0,15
+ 0,013
R14M, DR14M 40 560 175,46 0,013 0,051 0,60 0,20
0,025
@ Ppulleyq outside of the diameter tolerance range specified may be used if the resulting belt length (héasyrements are
corrected|for the actual pulley diameters.
b Full indicator movement.
Table 13 — Total measuring force
Forges in newtons
Total measuring.farce
Belt type Belt widthy mm
20 30 40 50 55 85 115 170
R8M, DR8M 470 750 1:320 2310
R14M, DR14M 1350 2130 3660 5180 7 960
8.2 R-type pulleys
See annex C for tolerances.
8.2.1 Ggnerating tool rack
Dimensior)s and tolerances for (the: generating tool rack for RBM and R14M pulleys are given in Table 14 and
Figure 11.
Table 14 — Pulley generating tool rack dimensions
Dimensions$ in millimetres
Pulley || Number of Ph A by hy h, Wo | W W r c
type grooves 1+ 0,012| +0,5° ref. ref. ref. | +0,025 |+ 0,025
5,900 3,45
22 through 27| 7,78 18° ! 2,83 0 2,75 | 0,58 1,82 0,9 0,837 3
+ 0,025
-0,05
R8M
5,900 3,45
28 and over | 7,89 18° ! 2,79 0 2,74 | 0,61 1,84 0,95 |0,8477
+ 0,025
-0,05
10,45 6,04
R14M 28 and over | 13,8 18° +0,05 | 493 | +0,05 | 4,87 | 1,02 3,32 1,6 0,479 9
0 0

© 1SO 1999 — All rights reserved
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<
~
I
Q

Figure 11 — Pulley generating tool rack form

8.2.2 Pulley groove profile dimensions and tolerances

Dimensions pnd tolerances for the pulley groove profile for R8M and R14M pulleys are given in Table 15 and
Table 16 and shown in Figures 12 and 13.

Table 15 — Pulley groove profile dimensions,— “R” type profile 3)
Dimensions ir] millimetres
Pulley Number of . ’
section teeth GH A Xg "8 Xe Ve K "t Ro
P2 through 37| 3,47 1 4 0,11 1,75 261 | 084767 |0,83+£0,25( 22
R8M
B8 and over 3,47 0,92 4 0 1,75 261 | 084767 |0,95+0,25| 22
R14M P8 and over 6,04 1,64 4 0 3,21 493 | 0,4799 1,6 +0,1% 32
A
|
S AT T
” |
N=]
~
Key

1 Pulley outside diameter

Figure 12 — Pulley groove profile

3) The pulley groove profiles expressed in Table 15 are covered by Italian patent 1174166, US patent 4,696,665 and
corresponding patents in various other countries assigned to Dayco PTI S.p.A. an ltalian company associated with Dayco
Products, Inc. which individually and collectively will be referred to herein as “DAYCO”". Permission to use this table and
accompanying figure to compare or check profiles should not be considered as an express or implied license to manufacture
belts, pulleys, or tooling for said belts or pulleys under any patents or patent applications owned by DAYCO.
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The true profile of the R-type pulley groove can only be produced by plotting the parabolic function associated with
the cross section and the number of grooves. Table 16 provides the tip radii dimensions to be used with these

generations. Figure 13 illustrates the pulley groove tolerance bands.

Key
1 Pulley

8.2.3 Pu

Pulley out
pitch diam

pitch diameter =

outside diameter = pitch diameter — 2a

where ais the value given in Table 10.

Table 16 — Pulley tip radii

Dimensions in millimetres

Pulley type Number of grooves
R8M 22 through 27 0,90
R8ivt 28-and-over 6795
R14M 28 and over 1,60

butside diameter

Figure 13 — Pulley groove tolerance band

ley outside diameters

0,04

0,08

Dimension$ in millimetres

Side diameters for the standard pulleys are given in Table 17. The relationship of the pulley outside and

eters isHllustrated in Figure 14 and the following formulas.

No. of grooves x pulley pitch

T

© 1SO 1999 — All rights reserved
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Table 17 — Standard pulley sizes

Dimensions in millimetres

20

Pulley type
Number of R8M R14M

grooves Pitch Outside Pitch Outside
diameter | diameter | diameter |diameter

22 56,02 2 54,65

24 61,122 59,74

26 66,212 64,84
28 71,302 69,93 124,782 | 121,98
29 129,23a | 126,44
30 76,392 75,02 133,692 | 130,90
32 81,49 80,12 142,602 | 139,81
34 86,58 8521 | 15150a | 14872
36 91,67 90,30 | 160,434 157,63
38 96,77 9539 | 16944 | 166,55
40 101,86 100,49 178,25 175,46
44 112,05 110,67 196,08 193,28
48 122,23 120,86 213,90 211,11
52 231,73 228,94
56 142,60 141,23 249,55 246,76
60 267,38 264,59
64 162,97 161,60 285,21 282,41
68 303,03 300,24
72 183,35 181,97 320,86 318,06
80 203,72 202,35 356,51 353,71
90 229,18 227,81 401,07 398,28
112 285,212 283,83 499,11 496,32
144 366,692 | 36532 | 641,71 | 638,92
168 748,662 | 745,87
192 155900 —487.55 | g55 24| 852,82
216 962,572 | 959,78

a

Usually not available in all widths — consult supplier.
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Key
Pitch (d
Belt pit
Belt tod
Pitch d
Outsidé
Pulley

o O WN B

8.24 Pu

The stand
unflanged
to pulleys

ircular pitch)
Ch line

th

ameter

e diameter
jroove

ley width

Figure 14 — Pulley dimensions

Table 18 — Standard pulley widths

ard nominal pulley width, and the-minmimum actual pulley width required, by for flanged pllleys, b’ for
pulleys (see Figure 15), are given'in Table 18. Users are advised that the values given for p’; apply also
with only one flange (see annex.D).

Dimensions in millfmetres

pulley B Standard npminal Minimum pulley width
pulley width Flanged by Unflanged b

20 22 30
30 32 40

R8M
50 53 60
85 89 96
40 42 55
55 58 70

R14M 85 89 101
115 120 131
170 175 186

© 1SO 1999 — All rights reserved
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The minimum unflanged pulley width may be reduced when the alignment of the drive can be controlled, but shall
not be less than the minimum flanged pulley width.

by b

Key

1 Flanged pulley
2 Unflanged pulley

Figure 15 — Minimum pulley width

9 Type § system

9.1 S-typg belt dimensions and tolerances

9.1.1 Belt tpoth dimensions

The nominal[belt tooth dimensions are the same for:ene-sided and double-sided belts; they are given ip Table 19
and shown in Figure 16.

Tablé:29 — Nominal tooth dimensions

Dimensions in millimg¢tres

Belt type Pitch hg hy h S Mob ra r at
$8M 8 53 3,05 5,2 5.2 0,8 0,8 0,686
DIS8M 8 7,5 3,05 5,2 52 0,8 0,8 0,61'36
S14M 14 10,2 5,3 9,1 9,1 14 1,4 1,397
D$14aM 14 13,4 5,3 9,1 9,1 14 1,4 1,397
2 aisthe belt design pitch differentral.
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Key
1 Single-kided belts
2 Doubletsided belts
Figure 16 — Tooth dimensions
9.1.2 Bejt widths and tolerances
Belt width$ and tolerances are given in Table 20.
Table 20 — Widths ‘and width tolerances
Dimensions in millimetres
Tolerance on width for belt pitch lengths
Belf type Nominal belt width Up to and Over 840 mm up to dver
including and including 1 680 mm
840 mm 1680 mm
15
q +0,8 +0,8 10,8
J 8M 25 -0,8 -1,3 113
40
D&M +1,3 +15 11,5
60 -1,5 -15 12,0
+0,8 +0,8 113
40 -1,3 -1,3 11,5
S14M 60 +1,3 +15 +1,5
-15 -15 -2,0
80 +1,5 +1,5 +2
DS14M 100 s - 20 2
+2,3 +2,3 +2,3
120 -23 -2,8 -33

© 1SO 1999 — All rights reserved

23


https://standardsiso.com/api/?name=3266c5ca07c8f66bbe49038336fdb6f5

1ISO 13050:1999(E)

9.1.3 Pitch

length measurement

See annex A for tolerances and annex B for the relationship between the centre distance and the belt pitch length.

9.131

Measuring fixture (see Figure 18)

The pitch length of a synchronous belt shall be determined by placing the belt on a measuring fixture composed of

the following

9.13.11

Two pulleys of equal diameter

elements.

, as specified in Table 21 of the proper belt type and having standard

tooth space dimensions. These pulleys should be made to the tolerances shown in Table 21 and have the proper

clearance C
to rotate on
distance to ¢
9.1.3.1.2

9.1.3.1.3
accuracy for

9.1.3.2 Td

The total me

9.133 P

In measuring
properly and

The pitch len
centre distan|

Check doubl

, between pulley and theoretical belt as specified in Table 21 (see Figure 17). One pulley-sk
h fixed-position shaft, while the other shall be free to rotate on a moveable shaft to petmit
hange.

Means of applying a total measuring force  to the movable pulley.

Means of measuring the centre distance
center distance measurement.

between the two pulleys with the necessary

tal measuring force

hsuring force to be applied for measuring belts is given in Table*22.

pcedure

the pitch length of a synchronous belt, the belt should be rotated at least two revolution
to divide the total force equally between the twelengths of the belt.

gth shall be calculated by adding the pitef_tircumference of one of the pulleys to twice the
ce.

p-sided belts on both tooth faces.

&)

all be free
the centre

degree of

b to seat it

measured

Key

1
2

Belt
Pulley

24

AR

Figure 17 — Clearance between measuring pulley and belt — S-type profile
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1
2
Key
1 Total njeasuring force
2 Centre|distance
Figure 18 — Diagram of fixture for measuring pitch length
Table 21 — Belt length measuring pulleys
Dimensionsg in millimetres
Radial Axial ini
Number of Pitch Outside Minimum ¢learance
Belt type . . runout runout C
grooves circumference diameter 2 m
F.140. 0 F.LM. b (see Figure 17)
S8M, DESM 34 272 85,209 0,013 0,025 0,2
+ 0,013
14SM, DE14M 40 560 175,46 0,013 0,051 0,86
+ 0,025
@ Ppulleyq outside of the diameter tolerance range specified may be used if the resulting belt length measurements are

corrected|for the actual pulley diameters.

b Full indicator movement.

NOTE

dimensional requirements of Table 21.

Table 22 — Total measuring force

The number of pulley teeth specified in Table 21 determine the recommended sizes for measuring
length. Praftically, other sizes of pulleys-eould be used provided they each have the same number of teeth,

the belt pitch
and meet the

Forces injnewtons
Total measuring force
Belt type Belt width, mm
15 25 40 60 80 100 | 20
S8M, DS8M 570 1020 1740 2 (/70
S14M, DS14M 2420 3 840 5340 6 880 8 470

9.2 S-type pulleys
See annex C for tolerances.

9.2.1 Generating tool rack

Dimensions and tolerances for the generating tool rack for pulleys S8M and S14M are given in Table 23 and

Figure 19.
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Table 23 — Pulley generating tool rack dimensions

Dimensions in millimetres

Py h, by ry ry ra ry rg X wW a
Pulley Number of
type grooves +0,012(+0,05|+0,05|+0,05(+0,03|+0,03|+0,03|+0,10
0 0 0
S8M 22 and over 8 2,83 | 52 53 0,75 271 | 04 4,04 |5,05]|1,13| 0,686
S14M 28 and over | 14 495 | 9,1 9,28 1,31 | 4.8 0,7 7,07 (8,84(1,98| 1,397
22 through 26 | 7,611 | 2,83 | 4,22 4,74 | 0,8 0,27 5,68 0,256
47 through 33| 7,689 | 2,83 | 4,22 474 | 0,8 0,29 5,28 0,279
S8M 't through 46 | 7.767 | 2,83 | 422 | 474 | o8 032 | 4,92 0,299
Optional
47 through 74 | 7,844 | 2,83 | 4,22 474 | 0,8 0,35 | 4,59 0,321
7b through 216| 7,928 | 2,83 | 4,22 474 | 0,8 0,38 | 4,28 0,342
48 through 34 | 13,441 | 4,95 7,50 8,38 1,36 0,52 9,17 0,784
s14M | 35 through 47 | 13,577 | 4,95 7,50 8,38 1,36 0;56 8,57 0,819
Optional | 48 through 75 | 13,716 | 4,95 | 7,50 | 8,38 | 1,36 0,61 | 8,03 0,856
76 through 216| 13,876 | 4,95 7,50 8,38 1,36 0,66 7,46 0,896
NOTE Bgth the standard generating tool rack and the optional.en€ will produce pulleys within acceptabl¢ tolerance.

However, on dulleys with lower numbers of teeth the optional generating.tool rack will be closer to ideal.

Rb

Figure 19 — Pulley generating tool rack form
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9.2.2 Pulley groove profile dimensions and tolerances

Dimensions and tolerances for the pulley groove profile for pulleys S8M and S14M are given in Table 24 and
shown in Figure 20.

Table 24 — Pulley groove profile dimensions

Dimensions in millimetres

B H R, R a R
Pulley tvpe Number of g g R
ufiey typ grooves +0,1 +0,03 | 01 +0,1 +0,1 +0,1
0 0 0
S8M 22 and over 5,2 2,83 4,04 0,4 0,75 0,686 53
S14M 28 and over 9,1 4,95 7,07 0,7 1,31 1,397 9,28

Key

1 Pulley putside diameter

Figure 20 — Pulley groove profile

9.2.3 Pulleyoutside diameters

Pulley outsidediametersforthe—standard-putteysaregivernimTabte25:
pitch diameters is illustrated in Figure 21 and the following formulas.

-
1

heretationshipof-theputtey outside and

No. of grooves x pulley pitch
T

pitch diameter =

outside diameter = pitch diameter — 2a

where a is the value given in Table 19.
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Table 25 — Standard pulley sizes

Dimensions in millimetres

Belt type
Number of S8M S14M
grooves Pitch Outside Pitch Outside
diameter diameter diameter diameter
22 56,02 2 54,65
24 61,122 59,74
26 66,212 64,84
28 71,302 69,93 124,782 121,98
29 129,232 126,44
30 76,392 75,02 133,692 130,90
32 81,49 80,12 142,602 139,81
34 86,58 85,21 151,522 148,72
36 91,67 90,30 160,43 157,63
38 96,77 95,39 169,34 166,55
40 101,86 100,49 178,25 175,46
44 112,05 110,67 196,08 193,28
48 122,23 120,86 213,90 211,11
52 231,73 228,94
56 142,60 141,23 249,55 246,76
60 267,38 264,59
64 162,97 161,60 285,21 282,41
68 303,03 300,24
72 183,35 181,97 320,86 318,06
80 203,72 202,35 356,51 353,71
90 229,18 227,81 401,07 398,28
112 285,212 283,83 499,11 496,32
144 366,69 2 365,32 641,71 638,92
168 748,66 2 745,87
192 488,922 487,55 855,62 2 852,82
216 962,57 2 959,78
@ Usually not available in all widths — consult supplier.

28
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Key

1 Pitch (gircular pitch)
2  Belt pitEh line

3 Belttogth

4  Pitch djlameter

5 Outsid¢ diameter

6 Pulley groove

Figure 21 — Pulley dimensions

9.2.4 Pujley width

The standard nominal pulley width, and the-minimum actual pulley width required, b; for flanged pplleys, b’; for
unflanged|pulleys (see Figure 22), are given in Table 26. Users are advised that the values given for p’; apply also
to pulleys with only one flange (see anneX'D).

Table 26 — Standard pulley widths

Dimensions in millimegres

ulley tc Standard npminal Minimum pulley width
pulley width Flanged by Unflanged b’
S8M 15 16,3 25
25 26,6 35
40 42 1 50
60 62,7 70
S14M 40 41,8 55
60 62,9 76
80 83,4 96
100 103,8 116
120 124,3 136
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