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BS 4548 :

THIs BRITISH STANDARD, having been  approved by the
Mechanical Engineering Industry Standards Committee was
published under the authority of the Executive Hoard on
30th January, 1970. ‘

SBN : 580 05706 2

The Institution desires to call attention to the fact that this
British Standard does not purport to include all the necessary
provisions of a contract. .

’ .
In order to keep abreast of progress in the lndustrles con-
cerned, British Standards are subject to periodical review.
Suggestions for improvements will be recorded and in due
course brought to the notice of the committees charged with
the revision of the standards to which they refer. |

A complete list of British Standards; numbering over 5000,
fully indexed and with a note of the contents of each, will
be found in the British Standards Yearbook, price 20s, The |
BS Yearbook may be consulted in many public libraries and
similar institutions. : , :

This standard makes reference to the followmg Brmsh'

Standard: - g .

BS 1134. Centre-hne—average helght method for the assess-
. ment cf surface texture. . .
British Standards are revised, when necessary, by the issue either
of amendment slips or of revised editions. It is zmportant that
users of British Standards should ascertain that they ' are in
possession of the latest amendments or eaztzons 3

The followmg BSI references relate to the work on thls standard
Committee references MEE/76 and MEE/76/3
T:ruft for comment 68/12757
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represented on the committee entrusted with the preparation of
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British Rubber Manufacturers’ Association Ltd. (Belting Group
General Rubber Goods Division) British Rubber Manufacturers
Association Ltd., Society of Motor Manufacturers and Traders
Ltd.
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BRITISH STANDARD SPECIFICATION FOR

SYNCHRONOUS BELT DRIVES

FOREWORD . "

This British Standard was prepared under the authority of the Mechanical
Engineering Industry Standards Committee, , o

This is a new standard and has been entitled * Synchronous belt drives
in accordance with a decision by ISO/TC 41 in New York. These drives’have
been known by various titles in the past, for example, timing belt drives, positive
belt drives or gear belt drives. :

Its object is to provide standard dimensions for synchronous belts and their
corresponding pulleys, based on the practical experience of belt and pulley
manufacturers and users and to give recommendations for their use.

Synchronous belt drives are intended for mechanical power transmission and
where positive indexing or synchronous speeds are required. Adherence to this '
standard will provide interchangeability with products made to the RMA*
standard for synchronous belt drives, ’ . :

Attention is drawn to Appendices A and C, which give recommendations on
the use of idlers and the installation of synchronous belt drives,

NOTE 1. Where metric equivalents are stated the figures in imperial units are to- be re-
garded as the standard. The metric conversions are approximate, More accurate conversions
should be based on the tables in BS 350, ¢ Conversion factors and tables °.

NOTE 2. Attention is drawn to certification mark facilities offered by BSI; see .the back
cover of this standard. ‘

- SPECIFICATION

. ‘ - 1. GENERAL

1.1 SCOPE - |

, This British Standard specifies requirements for endless synchronous belts and

. pulleys for these belts, both used for power transmission._ S

1.2 DEFINITIONS oy

For the purposes of this British Standard the following definitions apply (see
Fig. 1): , s e
1.2.1 Belt pitch Jine. A line that is located within the tensioﬂ member.

1.2.2 Pulley pitch circle. A circle that coincides with the pitéh line of ‘th,é belt‘
mating with it. . . '

1.2.3 Pitch line differential. The distance between the pitch line, which is located
within the tension member, and the outside diameter of the pulley.
* Rubber Manufacturers’ Association (New York) ‘ :

-



http://www.avadocuments.com/doc/bs-4548-1970
http://www.avadocuments.com/doc/bs-4548-1970

BS 4548 : 1970

2. BELTS

2.1 OPERATING CONDITIONS
. o

The belting shall be suitable for operating at ambient temperatures between

minus 15°F (— 26°C) and plus 185°F (85°C). For temperatures outside these

limits, the user should consult the belting manufacturer. :
The drive is intended to run without lubrication.

oo

2.2 PITCHES

Pitches shail be as follows:. ) .
Pitch code o Pitch.
in | mm

XL (Extra light) - 0-200 5080
L (Light) . 0375 - 9525
H (Heavy) | | 0-500 12-700
XH (Extra heavy) \ 0-875 - 22:225
XXH (Double extra heavy) . 1-250 . 31 -7§0 *

o

2.3 PITCH LINE DIFFERENTIAL APPLIED AS A RADIAL DIMENSION® |

Tke pitch line differential applied as a radial -dimension sliail be as follows:

Pitch code Pitch line differential
’ ' in . mm

- 0010 . 0254
0015 . 0381

0-027 0-686 -

0055 - 1397

0-060 o 1524

2.4 BELT TOOTH DIMENSIONS
Belt tooth dimensions shall be as given in Figs. 2 to 6.

2.5 BELT PITCH LENGTHS
The belt piich lengths shall be as specified in Table 1.

a

2.6 MEASUREMENT OF BELT PITCH LENGTH

The belt pitch length shall be determined by placing the belt on a méasuring _,
fixture which comprises: ! i .

(1) Two pulleys of equal diameter, one of -which is fixed in position while
the other is movable. o
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(2) A method of applying the weight. :
(3) Means of measuring the centre distance between the two pulleys

The fixture is shown schematically in Fig. 7. After rotating the belt at least
one revolution, the pitch length shall be calculated by adding the pitch circum-
ference of one of the pulleys to twice the measured centre distance between the
two pulleys. .

The centre distance tolerances for a given belt length shall be as speclﬁed in
Table 3, the minimum clearance between theoretical belt tooth width and groove
width of measuring pulleys shall be as gwen in Table 4, and the welnht to be
applied for measuring belts shall be as given in Table 5.

2.7 BELT WIDTHS
Belt widths shall be as given in Table 2.

2.8 WIDTH TOLERANCES

The tolerances on belt widths for pitch codes XL, L, and H shall be as glven in
Table 6. The width tolerances for all belts of pitch code XH and XXH shall,. -
be -+ ¥e 1n(48mm)

29 MARKING OF BELTS. ., %

Belts shall be clearly and permanently marked with the pltlch‘ code as given in
2.2, prefixed by the length designation (see Table 1) and suffixed by the width
code (see Table 2). . , v

Examples: 4201050 = length 42 in
pitch 0-375 in
" width 0-5in

980 XH 200 = length 98in
pitch 0-875 in”
width 2 in -
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TABLE 1. BELT PITCH LENGTHS

3

Belt Number of teeth
length | Beit pitch length ] 7
desig- Pitch Pitch Pitch '
nation code L code H code XXH

mm

152-40
177-80
203-20,
228-60
254-00

279-40
304:80
314-33
330-20
355-60

381-00
406:40
431-80
457-20
476-25

482-60
508-00
53340
55880
571-50

584-20
609-60
63500
647-70
660-40

685-80
723-90
762-00
81915
838-20

876-30
91440
933-45
990-60
1 066-80
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TABLE 1. BELT PITCH LENGTHS-—continued
1 2 ? 3
Number of teeth
Belt . ) -
length Belt pitch length - Ca
desig- Pitch Pitch Pitch Pitch Pitch
nation code Xi, | codeL code H | code XH |code XXH
in mm !
450 45000 | 1143-00 — (| 120 90 — —
480 48000 | 1219-20 — 128, 95 — —
507 50750 | 1 289-05 — — — 58 —
510 51000 | 1295-40 — 136 102 —_ —
540 54000 | 1 371:60 — 144 108 S
560 56000 |142240 | — — Qg 64 —
570 *..| 57000 | 1447-80 — — 114 — —
600 60-000 | 1562400 — 160 120 — -
630 63-000 | 1600-20" — — 126 72 | —
660 66-000. | 1676-40, — — 132 — —"
700 | 70000 | 77800 — 140 .| " 80 .| .56 .
150 75:000 | 1 905:00 — — 150 » — —
770 77-000 | 1955-80 — - 88 L=
£00 80000 | 2 032:00 — — 160 — 64
840 84-000 | 2 13360 — — — . 96 —
850 85:000 | 2 159-00 — — 170 - — —
900 90-000 | 2 286-00 — —_ 180 — 72
980 98-000 | 2 489-20 - — — 112 —
1 000 100:000 | 2 540-00 - — 200 — 80
1100 110-000 | 2 794:00 — — 220 — —
1120 | 112:000 | 2 844-80 — — — 128 —
1200 | 120000 | 304800 — — — — 96
1250 |-125-600 | 3175-00 — — 250 — -
1260 | 126:000 | 3200-40 — — — 144 —
1400 140-000 | 3 556-00 — — 280 160 112
1540 | 154000 | 391160 | '— — — 176 —_—
1 600 160-000 | 4 06400 — — — — 128
1700 170-000 | 4 318-00 — — 340 —_ C—
1750 175000 | 4 445-00 — — — 200 —
1 800 180000 | 4 572-00 — — — — 144
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TABLE 2. BELT WIDTHS

Belt width * Width code

Piich . Pitch Pitch Pitch
code XL, code H - code XH T'L' codeXXH

025 , —
031 N _
037 —
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TABLE 3. TOLERANCES ON BELT PITCH LENGTHS

Belt pitch length

— Tolerance on centre .distance
Over Up to znd including .°f measuring ﬁx"ﬁ‘_r‘?

in |  mm .in mm in

5 127 .10 |- o254 + 0-008
10 | o254 . 15 381 + 0-009
18 <) . 381 20 - 508 + 0-010

20 © 508, | 30 762 + 0012
30 62 | 40 1016 + 0-013
40 .| 1086 50 1270 + 0-015

50 1270 60 1524 - 0-016
60 1524 70 1778 + 0-017
70 1778 : 80 2032 + 0-018

80 2 032 90 2 986 4 0-019
90 2 986 100 2 540 4 0-020
100 2 540 110 2 794 1 0021

110 2794 120 3048 4+ 0022
120 4 3048 130 3 302 4 0-023
130 . 3302 140 3556 1 0-024

140 3556 150 3810 ¥'0-025
150 . 3810 160 4 064 + 0-026
160 4064 - | 170 4318 . 0-027

170 "4 318 180 4512 4+ 0-028

NOTE 1. For fixed centre drives the belt manufacturer should be consulted.
NOTE 2. See 2.6 and Fig. 7 for details of measuring fixtures.
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TABLE 4. MINIMUM CLEARANCE BETWEEN
THEORETICAL BELT TOOTH WIDTH AND GROOVE WIDTH OF
MEASURING' PULLEYS RS

Pitch code ' Clearance

BT

[

in mm .

XL L0012 | . oozs T v
L " 0013 0330, T
H 0015 | 0381 e % T

XH 0021 0-533 T N L

¥ .
XXH | 0025 , 0635 § o
. "~ | . . 2
' -
e «
o . W )
A o
v S
(ST '
i
i »
g o 4 At -
BT
LN
. )
0
[
N B )
9]
!
]
1 3 .
) 1 o) -
I v
N ]
{ o ]
2 3
.
. ‘ w F
il -
N
L
[ v '
6]
- L
2
LIS
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TABLE 6. BELT WIDTH TOLERANCES PIT CH CODES
XL, L AND H

Belt width

Width toiérancos h

el

Ld

o
sl

- 0]

Up to
and including

On belt lengths

up to 33 in .
© (838 mm)

On belt lengths
. over 33in
(838 mm) to 66in .
- (1676 mm)

D

On belt lengths
over 66 in
(1676 mm)

.1.

~ Y52

mm

+04
— 08

=+ ]/3.2

+ 0-8

+ 352

—~ %4

+08
_1.2

50-8

76-2

+ J4aq
~ e

+ 1.2
—1-6

NOTE. For tolerances for pitch codes XH, XXH, sce 2.8.
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1

3. PULLEYS

3.1 MATERIALS, WORKMANSHIP AND FINISH -

Various materials such as powdered metals, plastlcs, alumlmum, steel cast iron
Aand cast steel can be used for the manufacture of synchronous belt pulleys. *

Because of the wide variety of applications of synchronous velt drives it is
desirable that users should evaluate the specific material which would be most -
compatlble and economical for the application; e.g. for cast iron pulleys, the
maximum peripberal speed is 6000 ft/min (33 m/s),

The pulley face and groove profile shall have a surface quality, equal or
superior to 125 micro-inches (3-2 mxcro-ImetreS) ‘when determmed bv ule,
method specified in BS 1134*.1 R ‘

Clause 3.1.1. Side wobble. _ o R
‘The tolerance for snde wobble shall “be 0-001 inch total lndxcator readmg
A " per inch of diameter up to 10 inch (0-001 mm per mm up to 254 mm). For each !
“additional inck of outside diameter: add 0 0005 mch (add O 0005 mm per addl- ;
b *.. tional mm above 254-mm)\ o T T T
: "Clause 3.1.2. Eccentricnty ‘ . L S =

o

. R hd ool m
Ly v Ao PR

- T

) L. * Ny g . N .
ﬁ;‘?‘ﬂﬂt?:msmm:fﬂ T L

e “The total indicator movement: caused by dlameter eccentrlcuy shall not L
: A— exceed 0-004 inch for outside diameters of 8 inch and under (0-1 mm for out-| -

side diameters of 200 mm and under). For each additional inch of outside dia-!

meter add 0-0005 inch (add 0-0005 mm per additional mm above 200 mm) !

3.1.3 Helix angle. Grooves shall be parallel to the axis of the bore within 0:001 in
per in (0:001 mm per mm) of wndth Lo !

L
Ty

l_'ll
"

3.1.4 Taper. The maximum permissible taper shall be 0:001 in per in (0 001 mm
per mm) of face width, but it shall not exceed the tolerance on'the outside

diameter. | ! : : i
g 3.1.5 Pitch and diameter tolerance. The pltch and dlameter tolerance shall

- comply with Table 7.

3.2 BALANCING OF PULLEYS ke

It is reccommended that pulleys for all synichronous drives should-be statically
balanced. For drives operating in excess of 6500 ft/min (36 m/s), or where

vibration is a critical factor, it is recommended that the purchaser should consult
the pulley manufacturer regarding dynamic. balancmg 3 ;

3.3 STANDARD DIMENSIONS OF PULLEYS °

Pulley faces and grooves shall conform to the dimensions and tolerances shown
in Tables 7 and 8 (see also Figs. 8 and 9)

* BS 1134, * Centre-line-average height method for the assessment of surfaec texture °.
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Pulleys with involute grooves (see Note to Table 9) can be produced by
standard gear cutting. The shape of groove for each diameter of pulley can be .
obtained by generating the rack form shown in Fig. 11 and speclﬁed in_

" Table 9 at the pitch diameter of the pulley required. : Detailsi of pulleys

. ‘with straight sided grooves are given in,Table 10. A recommendedT s
list of pulley diametets.is given in Table j 5 P AR

i e
LA tnes 7

“NOTE. ‘Where shaper cutters-are used in manufacturmg XH and XXH pulleys an 1ncrease

' to the depth of groove over the one obtained by the above method occurs. This is not
’ detnmental to thefdnve\

I -

o

3.4 FLANGE DIMENSIONS I

- Flange dlmensmns are glven in Table 12 and Flg 10. Informatlon on the select:on |
of flanges is given in Appendlx B. ‘ =

‘For XL, L and H pitch code pulleys (see Table 8) the ﬂange outside dxameter =
"~ 0.D.+ 0-250 inch (6:350 mm) minimum. 2o

For XH and XXH pitch code pullcys (see’ Table 8) the ﬂange outside dlameter
- =0.D. 40625 inch (15-875 mm) minimum." , |

:
i
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TABLE 7. TOLERANCE ON PULLEY PIT CI-I AN'.D DIAMETER
INCHES -

Qutside diameter
range

Qutside diameter
tolerances

Pi tch-to-pitch tolerances:

Adjacent groove

i

Accumulative over 90 °

in
1:000 and under

Over 1 to 2-000

Over 2 to 4-000

Over 4 to 7-000

Over 7 to 12-000

Cver 12 to 20-000

Over 20

+ 0:001

+ 0-001"
iA 0001
+ 0-001
i 0-001 |

5

+ 0-001

" 4 0-001 o

bl

1]

RER | 5
. +0-0025

+ 0-0035

0
e]

-+ 0-0045

- 0:0050
18
4 0-0060
I

4p

-+ 0-0065 -

£ 0:0075 .

&
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