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indian Standard

SYNCHRONOUS BELT DR~VIES -- PUllEYS

( First Revision )

'j] $<r:~lPifi valid. All standards are subject to revision, and parties to
agreements based] ,on this International Standa~d are encour-

This ~ntemational Standard specifies tile principal cbarac- aged to investigate the possibility of applying the most recent
=, ~~",; •• teristics ofsynchronous·pulleys·foro use in synchronous endless~.,.edition'of'the'''standaroHndicated"below. "Membel'S'of"IEC' and'?"~~ ...=~

belt drives 11 for mechanical power transmission and willere ISO maintain registers of currently valid International. Stan-
positive indexing or synchronization may be required. dards.

The principal characteristics include

81 tooth dimensions and tolerances;

bl pulley dimensions and torerances;

c) quality specification.

As far as dimensions are concerned, the pulleys specified in this
lnternanone: Standard, for pitch code MXL, may be used inter
changeably with the belts specified in ISO 52SS-1 and
ISO 5298-2.

The following standard contains provisions which, through
reference in this text, constitute provisions of'this International
Standard. At the.time of publication, the edition indicated was

ISO 254 : 1981, Quality, finish and balance of transmission
pulleys.

3."iJ. 'U The involute tooth profile results in different dimensions
for each pulley diameter. Therefore, to specify the involute
tooth dimensions wo.uld require a very voluminous table. For
this reason, as weI! as becauseof the difficulty in specifying the
curved side of an involute tooth, dimensions ara,specified for
the generating tool rack required to produce the'involute tooth.

31. 'U.2 Dimensions ,and tolerances for the generating tool rack
for synchronous pulleys with involute teeth are given in table 1
and figure 1. '

1) These drives have been known under various names in the past, for example: timing belt drives, positive belt drives, gear belt drives.
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Figure 1 - G'lnora,ing tool rac k for pulleys with involute teeth

Table 1 - Dimensions and tolerances for generating tool rac k for pulleys w ith involute teeth
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31.2.2 Dimensions and tolerances for straight-sided teeth (see
figure 2) are given in table 2.

3.2.1i Involute teeth are normally recommended for syn
~hronous belt drives. Since straight-sided teeth are in use, their
specifications are also included.

I

[J
J
I ~I

RgU16 2 - Straight-sided teeth

i

I
'j

Table 2 - Dimensions smell toDeV'sm:es for [pulleys with straight-sided teeth

'b max. 211

mm in mm in mm in mm in

-.'
MXL 0,84 ±O,OS 0,033 ±0,002 o

0,69 -O,OS 0,027 _ 8.002 20 0.25 0.01 013 +O,OS• 0 0,005 +g.002 0,508 0,02

XL

1.

H

0,96 + g,os 0,038 + g,OO2

1,32 ± O,OS 0.052 ± 0,002

3,05 ±0,1 0.12 ± 0,004

4,19 ±0,13 0,165 ±0,005'

0,84 -.8 OS 0.033 - 8.002

o 01,65 _ 0,08 0,055 _ 0,003

o 0
2.67 -0,10 0.105 - -0.004

3,05 _ 8,13 0,12 - 8,005

25

25

20

20

0,35

0,41

1.19

1,6

0,014

0,016

0,047

0,053

0,3 tO,OS

064 +O,OS
• 0

0,012 ±0,002 0,508 II 0,02

0,025 + 00,002 0 508 I 0 02
• I '

0,046 + g,005 0.762 0,03

.0.063 + g,005 1,372 0,054

)(H 7.9 ±0,15 0,311 to,DOS 7,14 -8,13 0,281 -8,005 20 1.98 !0.078 2,39 +g.13 0,094 + g,005 2,794 0,11

)(XH 12,17 ±0,18 0,479 ± 0,007 10.31 _ g.13 0.405 _ 8,005 20 3,95 0.156 3,18 +g,13 0.125 + g,005 ,3,048 0,12

3
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3.3 Pltch-to-pltch tolerances

Tolerances on the amount of deviation of belt pitch between
adjacent teeth, and on the summation of deviations within 000

arc of a pulley, are given in table 3. This tolerance applies to the
distance between the same point on either the right or left cor
responding flanks of adjacent teeth.

Table 3 - Pitch-to-pitch tolerances

Allowable deviation of pitch !o ld .,utst e marne er
S::mmetion within i

~~~-_._--~-- iB::~~::~:&~~O a goo arc

in I mm in mm in

I do' 25.'~ do <
I I , It I

0,03 O,ODt i 0,06 0,002 I

I
I

___ ~_ _ ___ _ __ 0

--l
I 25,4 < do" SO,8 I 1 < do <; 2 0,03 O,GOl I 0,03 -~-t
f- . _ .- .- .._. -. .

O,~,~_ LO,OO4 ISO,8 < do <:: 101,6 2 < do < 4 0,03.-- -- --- - -
101,6 < do <; 1n,8 4 <do '" 7 0,03 0,001 0,13 0,005
--,--- ------_.. -

177,8 < do <:: 304.8 I 7 < do < 12 0,03 0,001 0,15 0,005

c-;;;;:; ~ do~12<do <20 0,03 0,001 0,18 O,OD71--·-------·- .- 0,03 0.001 0,2 ~,~.]do '> 508 do> 20
..1.-

 



4 Pulley dimensions

4.1 PUlley width

The pulley width designation, the nomin al pulley width, and the
minimum actual pulley width required, b l for flanged pulleys,
bl' for unflanged pulleys (see figure 3), are given in table 4.

IS 11507: 2009
ISO 5294: 1989

Users are advised that the values given fOI b l apply also to
pulleys wi th only one flange.

4.2 Pulley diamet er

4.2.1 Pulley diameters are given in table 5.

Pitch
code

Table 4 - Pulley widths

Nominal pulley
width

mm in

Minimum unflanged I
pulley width

bt'
mm in

5,6

7,1

8,9

5,6

7, 1

8.9

0,22

0,28

0,35

0,22

0.28

0,35

XH 300 76,2

400 101,6
-- -- - ._.

200 50,8
I I 300 76,2

XXH

I
400 101.6

500 127

56,6 2,23

83,8 3,3

110,7 4,36-- - - _. ~ - --
55,6 2,:>.3

I 83,8 3,3

I 110,7 4,36

137,7 5,42

62,6 2,46

89 8 3,54

116,7 4,59
- .._---- -

64,1 2,52

91,3 3,GS

118,2 4,65

145,2 5,72

NOTE - The minimum unflanged pulley width (bf') may be reduced when lhe alignment of the drive can be
conl rolled, bUI shall be not less than the minimum flanged pulley widlh (hrl . I

Figure 3 - Minimum pulley width

5

 



ES ~11501 : 2«]«]Sl
OSO 5294}: '1J Slag

Pullev dlemGters

Num~Gv Pitch code M~1l. Pltcil cado~l. ,. I?ltch coda ~L.

of Pitch Outside Pitch Outside Pitch Outside
teGth ll diameter diameter diameter diameter diameter diameter

mm in mm in mm in mm in mm in mm in

10 6,47 0,255 5,95 0,235 10,11 0,398 9,6 0,378 16,~7 0,637 15,55 0,617

11 7,1 1 0,28 6,61 0,26 11,12 0,438 10,61 0,418 17,79 0,7 17,28 0,69

12 7,76 0,308 7,25 0,285 12,13 0,478 11,62 0,458 19,4 0,764 18,9 0,744

13 8,41 0,331 7,9 0,311 13,14 0,517 12,63 0,497 21,02 0,828 20,51 o.ses
1~ s.os 0,357 8,55 0,337 14,15 0,557 13,84 0,537 22,84 0,891 22,13 0,871

15 9,7 0,382 9,19 0,362 15,16 0,597 14,65 osm 24,26 0,955 23,75 0,935

'13 10,35 0,407 9,84 0,387 16,17 0,637 15,65 0,617 · 25,87 1,019 25,36 t 0,009

17 11 0,433 10,49 0,413 17,18 0,676 16,67 0,655 27,49 1,082 26,98 1,032

' 8 11,64 0,458 11,13 0,438 18,19 0,716 17,58 O,6SS 29,11 1,146 28,6 1,126

19 12,29 0,484 11,78 0,464 19,2 0,756 18,69 0,736 30,72 1,21 30,22 1,19

:ro 12,94 0,509 12,43 0,489 20,21 0,795 19,7 0,776 32,34 1,273 31,83 1,253

1211 13,58 0,535 13,07 I 0,515 21,22 0,835 20,72 0,815 33,95 1,337 I 33,45 1,317

22 14,23 0,55 13,72 0,64 22,23 0,875 I 21,73 0,655 35,57 1,401
,

35,07 1,381

I 1231 14,88 O,58S 14,37 I 0,555
i

23,24 0,915 22,74 0,895 37,19 ~ ,464 36,68 1,444

I 1241 15,52 0,611 15,02 0,091 24,26 0,955 23,75 0,935 38,81 1,528 38,3 1,500

25 16,17 0,637 15,65 I 0,617 25,27 0,995 24,76 0,975 40,43 1,592 39,92 1,572

1261 16,82 0,652 16,31 0,642 26,28 1,035 25,77 1,015 42,04 1,655 41,53 1,635

1271 17,46 0,688 16,95 I 0,858 27:13 1,074 26,78 I 1,054 43,65 1,719 43,15 1,699

28 18,11 0,713 17,6 0,693 28,3 1,114 il,79

I
1,094 45,28 1,783 44,77 1,763

1391 19,4 0,764 18,9 0,744 30,32 1,194 29,81 1,174 48,51 1,91 48 1,89

32 20,7 0,815 20,19 0,795 32,34 1,273 31,83 1,253 . 51,74 2,037 51,24 2,017

33 23,29 0,917 22,78 0,897 36,38 1,432 35,87 1,412 58,21 2,292 57,7 2,272

40 25,87 1,019 25,36 O,S99 40,43 1,592 39,92 1,572 64,68 2,540 64,17 2,526

MJ 31,05 1,222 30,64 1,202 48,51
I

1,91 48 1,89 77,62 3,055 77,11 3,036.
lID 38,8 1 1,528 38,3 1,508 60,64 2,387 60,13 2,367 97,02 3,820 96,51 3,8

72 46,57 1,833 46,05 1,813 72,71 I 2,865 72,26 2,845 116,43

I
4,584 115,92 4,554

S4
I!!3

12G l155

11 Values for number of teeth in brackets are listed for information only and should be regarded as non-preferred sizes.
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30.32 1.194 29,56 1,164

33.35 1.313 32.59 1.2831

36,38 1.432 35.62 1,402

39,41 1,552~38'65 1,522 I

42,45 1.671 41,68 1,641~,6 2.228 55,22 2.174, -I r:-H-I 45.48 1,79 44.72 jJ6-, 60,64 2,387l 59,27 2.~- - --- ! I ' 1-

48,51 1,91 47,75 1.88 64.68 2,540 63,31 2,492 II
I,

51,54 2,029

150,78

1,999 I 68,72 2.706 67.35 2,652 Ii

54,57 2,149 53.81 2, 119 72,77 2,865 71,39 2.811 1127,34 5.013 124,55 4,903 181,91 7,162 : 178,87 l 7,042

57,61 2.268 515,84 212~(),al 3,024 75,44 2.97 134,41 5,292 131,62 5,182 I 192,02 7,56 : 188,971 7,44

60,64 1-2.387 I 59.88~5~ I ~:85- -ii83-~ 79,48 3,129 1 141.49 1 5.57 138,69 5,46 I 202.13 7.958 199,08! 7.838-

I 63.67 I 2.507 62,9 1 2,477 84,89 3,342 33.52 3,238 1 148,56 5,849 145,77 5,739 I 21:1.7.3 8,356 ij 209,18 ' 8.236

66,7 I 2,526 65,94 2,596 88,94 3.501 87,56 3,447 155,64 1 6,127 152,84 6,017 222.34 8,754 219,291 8 ' 63'~
69,73 ! 2.745 68.97 2,715 92,98 3.661 91,61 3,€{)7 162,71 6,406. 159,92 6,296 232,45~' 15 1 229,4 I 9,031

72.TI i 2,865 1 72 2.835 97,02 L1,82 95,65 3,766 169.79 6,685 166,99 6.575 242,55 9,549 , 239,5 t-9.429

-- -75.S" t

l
-i,-Ss4-I- 75,04" 2,95-; 101-.001 ~, 979 99.69 3:925-1-176 .86 6,963 174,07 6,853 '252~66 9,947 249,61i 9,827

78,83 3,1041 78,07, :l,074 I105, 11 4,138 103,73 4,084 183,94 7,242 181,14 7.132 262,76 10.345 259,72I 1O,22S 1

81,86 1 3,2231 81,1 3 193 109,15 4,297 107,78 4,243 191,01 7,52 188,22 7,41 272,871 10,743 269,82, 10,623/

86,89 1 3,34~ I 84,131 3,312 f 113,19 4,456 111,82 4,402 198,08 1 7,799 195,29 7,689 282,98/ 11,141 279,931 11.021"_ ~~~i-~:=i- 90,2 _I ~~~ 121,28 4,775 119,9 4:~ 2.1 2,23 i 8,356 209,44 _~ _:O~~~9371~oo, 1~~ _1_I ,~~~.
97,02 i 3,fl..2 , 96,26 3,79 129,35 5,093 127,99 5,039 226,38\ 8,913 223,59 8,P,03 323,4 12,732! 320.351 12,612

109,15 I 4 ..297 ! 108,39 4,267 14S,53 5,73 144,16 5,676 2.."4.681 10'027 251,89 9'9171 363,83 14.324 360,78 1 14,204

1

121,28 ; 4, nS!120 51 I 'i,745 161.7 6,365 ! 160,33 6.312 282,98 11.141 , 280,18 11 .031 404,25, 15,915 1 401,21! 15, 795

14553 i 5 73 1 144.77 57 194.04 I 7.5391192,67 7,585 339,57 13'359l336'78 13,259 I 485,1 ! 19,099 r 482,061 18,979

_~, ' !J 1_l :.~112.L~_1 _12. 1 "~,"1"~" 1 ~~:551 9,~9J~~~ _9,49~142~~_:~,71~ ~"I:~~_1_1~~11 "~:::aL~:~~1_603:33~~~ :~~
I~~8. 3 1 8,594 1217,53 1- 8,5£4r29I,G6 f11,459! 289,(>9 11,il(lSI 509,36 'i 20,0541 506,57119,9441 727,661 28,648 1: ; 24,61:1 2B'528~

L'-" 1>0 10 n- - .,-- ,,- I - --~ ~ 57 ! .', _,m '>'>0 .., <C' .>t" I l:;" A 25 ?-~,., <:01"" I ?? 'We I 848 "3' ')., 4"3 ' OAC. 00 -, r'3 '}'13
........ ,1,;0 • ,..,L.I ~ .,~,~L I ':Jr~ 1 1 """"', I j1vco.)'\'JV I ...>..)Uf"" I v . "" v 'I ",~t, - I--".$:-!O ;;..~ ,~"J I :......t.2:.OU i . ~ ; ,J.,) L ~ 0'1'i.1 ' '-~ ;1 v . V'~ •

291,r"'; 11,459 ,2OO,3 11,429 ses.os 15,279 1 3'&3,71 1 15'225 679,15.26,738 576,35 26,6281 970,21,,' 38,197 j~ 867, i6!,' 38,On

363,83 ! 14,32/1 1363,07 14.294 485,1 119,0991483,73 19,045 1848,93 33,423 846.14 1 33,31.3 1121.2,76 47,746 j, 1209,71: 47,626

i . 530,64 I 24.828 ' 829,26 24.774. .1 ~ I

I

inmminmmin

Outside
diameter

mmin

Pitch code XH

Pitch
diameter

mmin

Pullev diameters

Outside
diameter

mmin

Pitch coda H

Pitch
diameter

mmin

Outside
diameter

mmin

Pitch code l

Pitch
diameter

mm

~
II
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4.2.2 Tolerances on puliey outside diameter are given in
table 6.

4.3 Flange dimensions

The pulley flange dimensions are given in table 7 and figure 4,

Table 6 - Tolerances on outside diameter Table 7 - Minimum flange height

0,246,1XXH

I Minimum flange height
Pitch code h

mOl in

MXL 0,5 0,02

XXL I 0,8

I
0,03

XL

!
1 0,04

I
l 1,5 0,00

H i 2 0,08
•
I XH I 4,8 0,19 •

vuv

Outside die meter
Tolerance

do

mOl in mOl in

do <- 25,4 do < 1 +0,05 +0,002
0 0

I 25,4< do < EO,a 1 < do < 2 +0,08 +0,003
0 0

I
,

I 50,8 < do < 101,6 I 2 <do < -1 I +0,1 I -I- 0,004
• o 0

I +0,13 •g,~~<do<1n,a 4 <do < 7 0

I 1778 < d; ...; 304 8 7 -: d.':: 12 +~. is + ~,006 •,---- - .... I
I II 304,8 < do " 508 12 < do" 20 +g,18 i + 0.007

a I
.. ._- I . J

508 < do" 762 20 < do <30
+ 0,2 I + g'00610

!
762 <do<1016 30<~

+ 0,23 + 0.009 I
0 a

do~do>4D- + 0,25 + 0,01
0 a

E
E.~
If\ ..- ...
r .... <:> Cl>
0'" o· a:;
+1 +1 E

oo~:6
rn... 0_ -g
00c!il
+ +

'l!5'l!5

Figure 4 - Flange dimensions
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4.4 Other pulley tolerances 4.4.4 Taper

4.4.1 Axial circular run-out

See table 8.

The maximum taper shalf be 0,001 mm per millimetre 10,001 in
per inch) of face width provided that the outside diameter is
within the tolerance given in table 6.

4.4.2 Radial circular run-out

See table 9.

4.4.3 Parallelism 5 Quality specifications

Teeth shall be paralle! to the axis of the bore within 0,001 mm
per millimetre (G,OOi in per inchl of width.

The quality, finish and balance of pulleys shall comply with the
requirements specified in ISO 254.

Table 8 - Axial circular run-out

TIRll
max.

Outside diameter range
do

~ - ~ . ~ ~~ ~~- ----,-- --in-- -----·-T--1- mm I mm in

do <.101,6 do <. 4 0,1 i 0,004 j
-----~

.

101,6 < do c 254 4 < do <:; 10 0,001 mm per millimetre 0,001 in per inch
of outside diameter of outside diameter

,.• .._--------1--------
0,25 mm + 0,000 5 mm 0,01 in + 0,000 5 In

do> 254 do> 10 per millimetre of outside per inch of outside
diameter do > 254 diameter do > 10

11 Total indicator reading I

Table 9 - Radial circular run-out

TIRli
do max. -i-

I~ mm
in mm in

__. do <.203,2 do<.B 0,13 ~0'005- . -
0,13 mm + 0,000 5 mm 0,005 in + 0,000 5 in

do» 203,2 do> 8 per millimetre of outside I per inch of q.utside
diameter do > 203,2 diameter do > 8

11 Total indicator reading

1-·--.. Outside diameter range

9
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Pulleys and Belts Sectional Committee, PG 29

NATIONALFOREWORD

This Indian Standard (First Revision) which is identical WIHl ISO 529,1 : 1989 'Synchronous belt drives 
Pulleys ' issued by the International Organization lo r Standardization (ISO) was adopted by the Bureau of
Indian Standards on the recommendatiun of the Pulleys and Belts Secti onal Committee and approval 01 the
Production and General Engineering Division Council.

This standard was originally published in 1985 based on ISO 5294 : 1979. The first revis ion of this s tandard
has been harmonized with ISO 5294 : 1989 under dual numb ering system.

The text of ISO Standard has been approved as SU itable tor publication as an Indian Standard without
deviations. Certain terminology andconventions are. however, not ideruical to those used in Indian Standards.
Attention is particularly drawn to tile tollowing:

a) Wherever til e words 'International Standard' appear referring to this standard, they should be rearJ as
'Indian Standard'.

b) Comma (,) hasbeen used as a decimal marker in the International Standard whilp in Indian Standards,
the current practice is 10 USA a point ( ) as the decimal marker.

For the purpose of deciding whether a particular requrremeru of ilus standard is compiled With , tht-: final
value, observed or calculat ed, expressing the result of a test or analysis. shall be rounded off in accordance
with IS 2 : 1960 'Rules for rounding 011 numen cal values (revise d)'.Tho number 01 signific ant place s retained
in the rounded off value should be the same as tha t of the specified value 111 this standard .
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