ContiTech Power Transmission Systems

CONTI SYNCHROBELT® Synchronous Drive Belts
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The ContiTech Division is

a development partner and
original equipment manufac-
turer for many branches

of industry: with high-grade
functional parts, components
and systems. It is part of
the Continental AG with

8 business units specialising
in rubber and plastics
technology and utilising
their common know-how.

That's what the ContiTech
brand is all about.

CONTITECH®
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1 Product description

CONTI SYNCHROBELT® synchronous drive belts

for synchronous transmission of rotations,
for reliable service and maintenance-free drives

CONTI SYNCHROBELT® synchronous drive belts are power transmission products
made by ContiTech® which have become a valuable element of synchronous
transmission throughout the entire field of drive technology. They enable
purpose-made solutions to be realized effectively and economically.

Thanks to their high flexibility CONTI SYNCHROBELT® synchronous drive belts
enable low-cost design, even with difficult drive system requirements such as
high transmission ratios, high belt speeds, small pulley diameters and back
tensioning rollers. Outstanding resistance to fatigue and deformation, as well as
a good resistance to environmental influences, temperature extremes and
ageing, are all factors which give the user high service reliability and freedom
from maintenance.

CONTI SYNCHROBELT® synchronous drive belts are manufactured in 6 inter-
nationally standardised tooth pitches which means they can replace any existing
belt. With a standard width of 127 mm, they are capable of transmitting anything
from just a few watts to 125 kW and so cover a host of different applications,
ranging from precision-made articles to heavy-duty machinery. A comprehensive
standard range has been developed for various load capacities and service con-
ditions.

Modern production techniques and constant in-process quality checks guarantee
products with maximum reliability and consistently high standard of quality.




Product description 1

Construction

polychloroprene backing

glass fibre cords

polychloroprene teeth

polyamide fabric facing

Synchronous drive belts are composed of:

— polychloroprene teeth and backing
— polyamide fabric facing
— glass fibre cords

Polychloroprene teeth and backing
The teeth and belt backing are made of highly loadable polychloroprene-based
elastomer materials, firmly bonded to the tension member and fabric facing.

Polyamide fabric facing

Lasting protection of the teeth is an essential precondition for smooth drive
operation and a long belt life. This is guaranteed by using tough, wearresistant
polyamide fabric with a low coefficient of friction.

Glass fibre cords

Synchronous drives call for maximum length stability and tensile strength of
the belt. These requirements are optimally met by low-stretch glass fibre cords
helically wound over the entire belt width. Lateral mistracking is minimized by
using S/Z cords arranged in pairs.

Properties

Constant angular velocity and uniform speed transmission

In much the same manner as the teeth on a gear, the teeth of the belt make
positive engagement with the mating tooth spaces on the pulleys.

The positive-grip drive principle ensures synchronous operation and constant
circumferential speed.

Freedom from high tension
The tooth forming principle requires only a very low belt tensioning and so
the load on axles and bearings is kept to a minimum.

High power transmission

High power transmission is guaranteed by the combination of the extra-stiff
teeth and the wear-resistant fabric facing as well as by the tension member's
high resistance to dynamic load.

High speed ratio

Reliable drive function is achieved through positive engagement, even with small
arcs of contact and small pulley diameters.
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Minimal space requirements

High dynamic loadability and high power transmission capacity allow the use
of small pulley diameters and short centre distances. This enables designers to
design economical drives which are not only compact but also light in weight.

High belt speed
Low inertia forces and outstanding flex life ensure reliable drive systems up to
belt speeds of 60 m/s.

Quiet operation
The supple belt design with fabric-faced rubber teeth in combination with metal
or plastic pulleys reduces drive noise to a minimum.

Lubrication- and maintenance-free

CONTI SYNCHROBELT® synchronous drive belts are maintenance-free.

They need no lubrication or retensioning. Constant belt tension is guaranteed by
the use of high-strength glass fibre cords as the load-bearing element.

High efficiency

The flexible and supple belt design as well as optimum dimensional match
between the belt toothing and pulley tooth spacing allow virtually frictionfree
drives with an efficiency of 98%.

CONTI SYNCHROBELT® synchronous drive belts
have the following standard properties:

They are resistant to

— certain oils

- ozone

temperature range from +100°C to —20°C according to application
and are

— unaffected by tropical climates

— insensitive to weathering

Designation

CONTI SYNCHROBELT® synchronous drive belts are fully specified by a coding
system based on DIN ISO 5296 and show the following:

— Pitch length in tenths of an inch
The pitch length of a synchronous drive belt is equal to its overall circumference,
measured along the pitch line which keeps the same length when the belt is
bent. The pitch line lies in the centre of the tension member and can only
be precisely located with the aid of suitable measuring fixtures. More details
are given on Page 12 under "“Length measurement”.

— Tooth pitch
The tooth pitch is the linear distance between two adjacent teeth along the
pitch line.

— Belt width in hundredths of an inch belt width and belt width reference are
identical.

Example CONTI SYNCHROBELT® synchronous drive belt 17100 H 100

1100 — pitch length 110 inches = 2794.0 mm
H______ tooth pitch 0.5 inch = 12.7 mm
100 — belt width 1 inch = 25.4 mm

The number of teeth z is the function of pitch length L,, and pitch t:

L

7 = oW
t
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Available sizes

Parameters
Pitch DIN ISO code
Tooth pitch t mm
Inch
Flank angle y degree
Belt thickness hg mm
Tooth height h; mm
Top width of tooth s mm
Top radius r, mm
Bottom radius r; mm
Pitch zone u mm
Weight
(belt width 25.4 mm) kg/m
Range of pitch lengths L,
from mm
to mm
Stock widths b
from mm
to mm

Cross-section of synchronous drive belt Fig. 1
Table 1
MXL XL L H XH
2.032 5.080 9.525 12.700 22.225
0.080 0.200 0.375 0.500 0.875
40 50 40 40 40
1.14 2.3 3.6 4.3 11.2
0.51 1.27 1.91 2.29 6.35
1.14 2.57 4.65 6.12 12.57
0.13 0.38 0.51 1.02 1.19
0.13 0.38 0.51 1.02 1.57
0.254 0.254 0.381 0.686 1.397
0.013 0.016 0.089 0.117 0.235
109.73 152.40 314.33 609.60 1289.05
920.50 1473.20 1524.00 4318.00 4445.00
3.18 6.35 12.7 19.05 50.8
6.35 25.4 76.2 127.0 177.8
Pitches

CONTI SYNCHROBELT® synchronous drive belts are supplied in 6 tooth pitch
sizes. They comply with DIN ISO 5296 standard and can be used internationally.
Stock pitches and their dimensions are shown in the above table.

Lengths

CONTI SYNCHROBELT® synchronous drive belts are available in lengths to cover
a broad range of applications. In addition, special belt lengths can be furnished on
a made-to-order basis. For stock lengths, please refer to our list of dimensions.

Widths
Stock widths are contained in the tables for stock lengths. Non-stock widths
are also available on request.

Belts with special characteristics
CONTI SYNCHROBELT® synchronous drive belts have the standard properties
listed on Page 5. Consult our engineers for special types.
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Length measurement

The pitch length is required when specifying a CONTI SYNCHROBELT® synchro-
nous drive belt for a given application. Exact measurement is only possible using
a suitable measuring fixture.

The belt is placed on a measuring fixture consisting of two equal diameter
measuring pulleys of corresponding pitch. The shaft of one of the pulleys is fixed
in position. The specified measuring tension F is applied to the belt by moving
the other pulley. The tensioned belt is rotated around the pulleys at least two
revolutions of the belt to properly seat it in the pulley’s tooth spacing and to equally
divide the total tension between the two strands of the belt. Centre distance a
(distance between the two pulley centres) is then measured.

Pitch length Lw is that length obtained by adding the pitch circumference Uw of
one of the measuring pulleys to twice the centre distance a.

Ly=2-a+ U,
=2-a+w-d,
=2-a+z-t

The measuring layout is illustrated in Fig. 2. Measuring pulley dimensions and
measuring tensions are contained in Table 7 on Page 12.

Measuring layout Fig. 2

11
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Measuring pulleys and measuring tensions

Tooth profile

Tooth pitch t mm
Number of teeth z 1
2
Pitch diameter d, mm | 1
2
Outside diameter d, mm | 1
2
Measuring N [ Ref. mm
tension F 012 3.0
for width b 019 4.8
025 6.4
031 7.9
037 9.5
050 12.7
075 19.1
100 25.4
150 38.1
200 50.8
300 76.2
400 101.6
500 127.0

MXL

2.032
16
36
10.349
23.285

9.841
+ 0.013

22.777
+* 0.013

13
20
27
36
44
53

XL L H

5.080 9.625 12.700

20 20 20

40 48 40
32.340 60.638 80.851
64.681 145.531 161.701
31.832 59.876 79.479
+ 0.013 +* 0.013 +* 0.013
64.173 144.771 166.331
+ 0.013 +* 0.013 = 0.025

32 = =

36 = =

44 - -

53 = =

82 105 263

132 180 445

= 245 620

= 380 980

= - 1340

- - 2100

Table 7

XH

22.225
24

169.787

166.993
+ 0.025

1600
2000
3100
4450*

*For synchronous drive belts of larger width, length measurement is carried out on narrower belts using a correspondigly lower measuring tension.

Tolerancens

CONTI SYNCHROBELT® synchronous drive belts are high-precision products.
They are manufactured with maximum care and accuracy, and to extremely close
tolerances for length, width and thickness.

Synchronous drive belt length tolerances

Length reference
for standard belts
1/10s of an inch

36
36-100
100-150
150-200
200-300
300-390
390-480
480-600
600-700
700-800

VVVVVYVVVVA

12

Pitch length
Lw
mm

91.4

91.4- 254.0
254.0- 381.0
381.0- 508.0
508.0- 762.0
762.0- 990.6
990.6-1219.2
1219.2-1524.0
1524.0-1778.0
1778.0-2032.0

vV VVVVYVVVVYV

Tolerance as
deviation in
centre distance
in mm

* 0.15

+ 0.20
+0.23
+0.25

+ 0.30

+ 0.33

+ 0.38

+ 0.40

+ 043

+ 0.45

Length reference
for standard belts
1/10s of an inch

> 800- 900
> 900-1000
> 1000-1100
> 1100-1200
> 1200-1260
> 1260-1400
> 1400-1600
> 1600-1700
> 1700-1800

Pitch length
Lw
mm

> 2032.0-2286.0
> 2286.0-2540.0
> 2540.0-2794.0
> 2794.0-3048.0
> 3048.0-3200.4
> 3200.4-3556.0
> 3556.0-4064.0
> 4064.0-4318.0
> 4318.0-4572.0

Table 8

Tolerance as
deviation in
centre distance
in mm
+0.48

+ 0.50

+ 0.53

+ 0.55

+ 0.58

+ 0.60

+ 0.65

+ 0.68
+0.70

Details on measuring process are given on page 14 and in table 8 above.
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Synchronous drive belt width tolerances

Belt width b
Reference

17100
012-037

>037-150

>150—200

>200—-300

Width

mm

8= C.5

>9.6-38.1

>38.1-50.8

>50.8-76.2

Table 9

Width tolerance on pitch length L, mm

to 838.2

mm

+ 0.5
- 0.8
+ 0.8
-038
+ 0.8
-1.3
+1.3
— 1.5

> 838.2
to 1676.4
mm

+ 0.8
-1.3
*+ 1.3
-1.3
+ 1.5
— 1.5

> 1676.4

mm

+ 0.8
-1.3
+*+ 1.3
— 5
+ 1.5
-20

The width tolerance for profile XH is = 4.8 mm and does not depend on nominal
width and pitch length.

Synchronous drive belt thickness tolerances

Pitch MXL

Belt thickness hg mm 1.14
Thickness tolerance Standard type

Thickness tolerance Special type

mm | +0.20/—0.05
mm | +0.20/—0.05

2!8
+0.20
+0.15

3.6
+0.25
+0.15

4.3
+0.25
+0.15

Table 10

XH

11.2
+0.65
+0.25

13
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Designation Pulley diameters
Materials Tolerances
Tooth space measurements Flanged pulleys
Pulley widths Balancing

Pulleys

CONTI SYNCHROBELT® synchronous drive belt SR
on a textile machine ‘ g @N | | H I E‘ H



2 Pulleys

16

Pulleys

The right quality and the right choice of pulleys are all-important factors affecting
the performance of a synchronous belt drive. They are precision made and
machined by special milling cutters accurately to pitch so as to ensure precise
meshing of the teeth.

Pulleys for synchronous belt drives should be manufactured to DIN ISO 5294
specifications and can be obnined from your nearest pulley stockist.

Some useful pulley data is given below.

Designation
CONTI SYNCHROBELT® pulleys bear the following designation:

— Number of teeth
The number of teeth is calculated from the pitch circumference and the pitch
as follows:

Z:%:ﬂ'dw
t t

— Tooth pitch
Tooth pitch is the distance between two reference points on adjacent teeth
at the perimeter of the pitch diameter. The pitch diameter is larger than the
outside diameter of the pulley by double the pitch zone of the corresponding
belt and is located at the pitch line of the belt.

— Pulley width in hundredth inch
The width reference indicates the width of the matching belt. Precise pulley
widths and their corresponding belt widths are contained in Table 13 on Page 19.

Example

pulley 28 H 100

28 28 teeth

H_______ tooth pitch 0.500"= 12.700 mm
100 _—____ width reference fora 1"= 25.4 mm

wide synchronous drive belt

Materials

The choice of material depends on the size of the pulley and the power
to be transmitted.

The most widely used materials are

— aluminium alloy AlCuMgPb F 36 or F 38

— steel St 9 S20K

— grey cast iron GG-25

— plastic PA 6 and 6.6, POM, PBTP, PC
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Dimensions

Pitch

Tooth pitch t

Root width of tooth space b,,
Depth of tooth space hy
Angle of tooth space vy
Bottom radius ry max

Top radius r;

2 - pitch zone u

Tooth space measurements

Synchronous belt drives may be fitted with pulleys with straight tooth flanks or
with involute toothing. The type of pulley is determined by the manufacturing
process and the intended application.

Table 11 shows the tooth space measurements for pulleys with straight tooth
flanks.

With an involute tooth profile, tooth space measurements may vary depending
on the pulley diameter and so an elaborate table would be required to specify
involute toothing dimensions. Table 12 therefore shows the hob cutter measure-
ments for pulleys with involute toothing.

Pulleys with straight tooth flanks

Tooth space with straight flanks Fig. 3
Table 11
MXL XL L H XH
2.032 5.080 9.525 12.700 22.225
0.84 <005 1.32 =008 3.05 =010 419 =043 7.90 =015
0-69—805 1-65—808 2-67—810 3-05—8,13 7-14—8.13
40 =3 50 =3 40 =3 40 =3 40 =3
0.25 0.41 1.19 1.60 1.98
0‘]3 +g05 0_64+g.05 1_’|7+g.13 160 +g.13 2_39+8.13
0.508 0.508 0.762 1.372 2.794

17



2 Pulleys

Dimensions

Pitch

Tooth pitch t
No. of pulley teeth

Flank angle 2 - &

Bottom width of tooth by
Height of tooth h,

Top radius ry

Bottom radius ry

2 - pitch zone u

18

degree
degree

N = N = N =

Pulleys with involute toothing

3 /"’!‘\8

Hob cutter for involute toothing

MXL

2.032
10-23
=24

56

40
0.61 +gos
0.67 +go5
0_64+805
0.30
0.23
0.23
0.508

XL

5.080
=)0

50
1.27+005
1.40 + 9%
0.61

0.61

0.508

9.5625
=10

40
3.10 9%
2.1379%
0.86

0.53

0.762

12.700
14-19
>19

40

40
4.24 +8.05

2.59 9%
1.47
1.04
1.42
1.372

Fig. 4

Table 12

XH

22.225
=18

40
7595
6.88 5
2.01

1.93

2.794
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Pulley widths

Width references, nominal widths and minimum toothing widths for pulleys with
and without flanges are listed in Table 13. When using pulleys with one flange,
the minimum toothing width for pulleys with two flanges is recommended.

Pulley widths (all dimensions in mm)

Pitch

MXL

XL

XH

Width
reference

012
019
025
025
031
037
050
075
100
075
100
150
200
300
200
300
400

Pulley diameters

Pitch and outside diameters for CONTI SYNCHROBELT® pulleys, together with
the number of teeth, are contained inTables 14 to 19 on Pages 20 to 25.

Nominal
width

3.2
4.8
6.4
6.4
7.9
€5
12.7
191
254
191
254
38.1
50.8
76.2
50.8
76.2
101.6

Table 13

Minimum toothing

width
with flanges
3.8
5.3
7.1
7.1
8.6
10.4
14.0
20.3
26.7
20.3
26.7
39.4
52.8
79.0
56.6
83.8
110.7

without

flanges
5.6
7.1
8.9
8.9
10.4
12.2
17.0
23.3
29.7
24.8
31.2
43.9
7.3
83.5
62.6
89.8
116.7

19



2 Pulleys

CONTI SYNCHROBELT® pulleys

MXL pitch
(all dimensions in mm)
No. of | Pitch Outside
teeth | diameter diameter
z dyy d,
10 6.47 5.96
11 7.11 6.61
12 7.76 7.25
13 8.41 7.90
14 9.06 8.55
15 9.70 9.19
16 10.35 9.84
17 11.00 10.49
18 11.64 11.13
19 12.29 11.78
20 12.94 12.43
21 13.568 13.07
22 14.23 13.72
23 14.88 14.37
24 15.52 15.02
25 16.17 15.66
26 16.82 16.31
27 17.46 16.96
28 18.11 17.60
29 18.76 18.25
30 19.40 18.90
31 20.05 19.54
32 20.70 20.19
33 21.34 20.84
34 21.99 21.48
€5 22.64 22.13
36 23.29 22.78
37 23.93 23.42
38 24.58 24.07
39 25.23 24.72
40 25.87 25.36
41 26.52 26.01
42 2717 26.66
43 27.81 27.30
44 28.46 27.95
45 29.11 28.60

20

No. of
teeth

46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

Pitch Outside
diameter diameter
d, d,
29.75 29.25
30.40 29.89
31.05 30.54
31.69 31.19
32.34 31.83
32.99 32.48
33.63 33.13
34.28 33.77
34.93 34.42
35.57 35.07
36.22 35.71
36.87 36.36
37.51 37.01
38.16 37.65
38.81 38.30
39.46 38.95
40.10 39.59
40.75 40.24
41.40 40.89
42.04 41.53
42.69 42.18
43.34 42.83
43.98 43.47
44.63 4412
45.28 4477
45.92 45.42
46.57 46.06
47.22 46.71
47.86 47.36
48.51 48.00
49.16 48.65
49.80 49.30
50.45 49.94
51.10 50.59
51.74 51.24
52.39 51.88

No. of
teeth

82
83
84
85
86
87
88
89
90
Sl
92
98
94
95
96
o7
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117

Pitch Outside
diameter diameter
dy, d,
53.04 52.53
53.68 53.18
54.33 53.82
54.98 54.47
55.63 55.12
56.27 55.76
56.92 56.41
57.57 57.06
58.21 57.70
58.86 58.35
59.51 59.00
60.15 59.64
60.80 60.29
61.45 60.94
62.09 61.59
62.74 62.23
63.39 62.88
64.03 63.53
64.68 64.17
65.33 64.82
65.97 65.47
66.62 66.11
67.27 66.76
67.91 67.41
68.56 68.05
69.21 68.70
69.86 69.35
70.50 69.99
71.15 70.64
71.80 71.29
72.44 71.93
73.09 72.58
73.74 73.23
74.38 73.87
75.03 74.52
75.68 75.17

No. of
teeth

118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150

Table 14

Pitch Outside
diameter diameter
dy d,
76.32 75.82
76.97 76.46
77.62 77.11
78.26 77.76
78.91 78.40
79.56 79.05
80.20 79.70
80.85 80.34
81.50 80.99
82.14 81.64
82.79 82.28
83.44 82.93
84.08 83.58
84.73 84.22
85.38 84.87
86.03 85.52
86.67 86.16
87.32 86.81
87.97 87.46
88.61 88.10
89.26 88.75
89.91 89.40
90.55 90.04
91.20 90.69
91.85 91.34
92.49 91.99
93.14 92.63
93.79 93.28
94.43 93.93
95.08 94.57
95.73 95.22
96.37 95.87
97.02 96.51
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CONTI SYNCHROBELT® pulleys

XL pitch
(all dimensions in mm) Table 15
No. of | Pitch Outside No. of | Pitch Outside No. of | Pitch Outside No. of | Pitch Outside
teeth | diameter diameter | teeth | diameter diameter | teeth | diameter diameter | teeth | diameter diameter
z dyy d, z dy d, z dyy d, z dyy d,
10 16.17 15.66 46 74.38 73.87 82 132.60 132.09 118 190.81  190.30
11 17.79 17.28 47 76.00 75.49 83 134.21 133.70 119 192.42 191.92
12 19.40 18.90 48 77.62 7711 84 135.83 135.32 120 194.04 193.63
13 21.02 20.51 49 79.23 78.73 85 137.45 136.94 121 195.66 195.15
14 22.64 22.13 50 80.85 80.34 86 139.06 138.56 122 197.28 196.77
15 24.26 23.75 51 82.47 81.96 87 140.68 140.17 123 198.89 198.38
16 25.87 25.36 52 84.08 83.58 88 142.30 141.79 124 200.51 200.00
17 27.49 26.98 53 85.70 85.19 89 143.91 143.41 125 202.13  201.62
18 29.11 28.60 54 87.32 86.81 90 14553  145.02 126 203.74  203.24
19 30.72 30.22 55 88.94 88.43 91 14715  146.64 127 205.36  204.85
20 32.34 31.83 56 90.55 90.04 92 148.77  148.26 128 206.98 206.47
21 33.96 33.45 57 92.17 91.66 93 150.38  149.87 129 208.59  208.09
22 35.57 35.07 58 93.79 93.28 94 152.00 151.49 130 210.21  209.70
23 37.19 36.68 59 95.40 94.90 95 153.62  153.11 131 211.83  211.32
24 38.81 38.30 60 97.02 96.51 96 155.23  154.73 132 213.45 212.94
25 40.43 39.92 61 98.64 98.13 97 156.85  156.34 133 215.06 214.565
26 42.04 41.53 62 100.25 99.75 98 1568.47 157.96 134 216.68 216.17
27 43.66 43.15 63 101.87 101.36 99 160.08  159.58 135 218.30 217.79
28 45.28 44.77 64 103.49  102.98 100 161.70 161.19 136 219.91  219.41
29 46.89 46.39 65 105.11 104.60 101 163.32 162.81 137 221.53 221.02
30 48.51 48.00 66 106.72 106.21 102 164.94 164.43 138 223.15  222.64
31 50.13 49.62 67 108.34 107.83 103 166.55 166.04 139 22476  224.26
32 51.74 51.24 638 109.96 109.45 104 168.17 167.66 140 226.38  225.87
33 53.36 52.85 69 111.57 111.07 105 169.79 169.28 141 228.00 227.49
34 54.98 54.47 70 113.19 112.68 106 171.40 170.90 142 229.62 229.11
35 56.60 56.09 71 114.81 114.30 107 173.02 172.51 143 231.23 230.73
36 58.21 57.70 72 116.43  115.92 108 174.64 174.13 144 232.85 232.34
37 59.83 59.32 73 118.04 117.53 109 176.25 175.75 145 234.47  233.96
38 61.45 60.94 74 119.66 119.15 110 177.87 177.36 146 236.08 235.58
39 63.06 62.56 75 121.28 120.77 111 179.49  178.98 147 237.70  237.19
40 64.68 64.17 76 122.89  122.39 112 181.11 180.60 148 239.32 238.81
41 66.30 65.79 77 124.51  124.00 113 182.72  182.21 149 240.94  240.43
42 67.91 67.41 78 126.13 125.62 114 184.34 183.83 150 24255  242.04
43 69.53 69.02 79 127.74 127.24 115 185.96 185.45
44 71.15 70.64 80 129.36 128.85 116 187.57 187.07
45 72.77 72.26 81 130.98 130.47 117 189.19  188.68
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2 Pulleys

CONTI SYNCHROBELT® pulleys

L pitch

(all dimensions in mm)

No. of
teeth

z

22

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

Pitch Outside
diameter diameter
dy d,
36.38 35.62
39.41 38.65
42.45 41.68
45.48 4472
48.51 47.75
51.54 50.78
54.57 53.81
57.61 56.84
60.64 59.88
63.67 62.91
66.70 65.94
69.73 68.97
72.77 72.00
75.80 75.04
78.83 78.07
81.86 81.10
84.89 84.13
87.93 87.16
90.96 90.20
93,99 93.23
97.02 96.26
100.05 99.29
103.08 102.32
106.12  105.35
109.15  108.39
11218  111.42
115.21  114.45
118.24 117.48
121.28 120.51
124.31 123.55
127.34 126.58
130.37 129.61
133.40 132.64
136.44 135.67
139.47 138.71

No. of
teeth

47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

Pitch
diameter
dW
142.50
145.53
148.56
151.60
154.63
157.66
160.69
163.72
166.75
169.79
172.82
175.85
178.88
181.91
184.95
187.98
191.01
194.04
197.07
200.11
203.14
206.17
209.20
212.23
215.27
218.30
221.33
224.36
227.39
230.42
233.46
236.49
239.52
242 .55
245.58

Outside
diameter
da
141.74
144.77
147.80
150.83
153.86
156.90
159.93
162.96
165.99
169.02
172.06
175.09
178.12
181.15
184.18
187.22
190.25
193.28
196.31
199.34
202.38
205.41
208.44
211.47
214.50
217.53
220.57
223.60
226.63
229.66
232.69
235.73
238.76
241.79
244.82

No. of
teeth

82
83
84
85
86
87
88
89
90
Sl
92
98
94
95
96
o7
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116

Pitch
diameter
dW
248.62
251.65
254.68
257.71
260.74
263.78
266.81
269.84
272.87
275.90
278.93
281.97
285.00
288.03
291.06
294.09
297.13
300.16
303.19
306.22
309.25
312.29
315.32
318.35
321.38
324.41
327.45
330.48
333.51
336.54
339.57
342.60
345.64
348.67
351.70

Outside
diameter
da

247 .85
250.89
253.92
256.95
259.98
263.01
266.05
269.08
272.11
275.14
278.17
281.20
284.24
287.27
290.30
293.33
296.36
299.40
302.43
305.46
308.49
311.52
314.56
317.59
320.62
323.65
326.68
329.72
332.75
3356.78
338.81
341.84
344.87
347.91
350.94

No. of
teeth

117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150

Pitch
diameter
dW
354.73
357.76
360.80
363.83
366.86
369.89
372.92
375.96
378.99
382.02
385.05
388.08
391.12
394.15
397.18
400.21
403.24
406.27
409.31
412.34
415.37
418.40
421.43
424 .47
427.50
430.53
433.56
436.59
439.63
442.66
445.69
448.72
451.75
454.79

Table 16

Outside
diameter
da
353.97
357.00
360.03
363.07
366.10
369.13
372.16
375.19
378.23
381.26
384.29
387.32
390.35
393.39
396.42
399.45
402.48
405.51
408.54
411.58
414.61
417.64
420.67
423.70
426.74
429.77
432.80
435.83
438.86
441.90
444.93
447.96
450.99
454.02



2

Pulleys
CONTI SYNCHROBELT® pulleys
H pitch
(all dimensions in mm) Table 17
No. of | Pitch Outside No. of | Pitch Outside No. of | Pitch Outside No. of | Pitch Outside
teeth | diameter diameter | teeth | diameter diameter | teeth | diameter diameter | teeth | diameter diameter
z dyy d, z dy d, z dyy d, z dyy d,
16 64.68 63.31 50 202.13  200.75 84 339.57 338.20 118 477.02 475.65
17 68.72 67.35 51 206.17 204.80 85 343.62 342.24 119 481.06 479.69
18 72.77 71.39 52 210.21 208.84 86 347.66 346.29 120 485.10 483.73
19 76.81 75.44 53 214.25 212.88 87 351.70 350.33 121 489.15  487.77
20 80.85 79.48 54 218.30 216.92 88 355.74  354.37 122 493.19  491.82
21 84.89 83.52 55 222.34  220.97 89 359.79  358.41 123 497.23  495.86
22 88.94 87.56 56 226.38  225.01 90 363.83 362.46 124 501.27  499.90
23 92.98 91.61 57 230.42  229.05 91 367.87 366.50 125 505.32 503.94
24 97.02 95.65 58 234.47  233.10 92 371.91 370.54 126 509.36 507.99
25 101.06 99.69 59 238.51 237.14 93 375.96 374.58 127 51340 512.03
26 105.11  103.73 60 242,55 241.18 94 380.00 378.63 128 517.44  516.07
27 109.156  107.78 61 246.59  245.22 95 384.04 382.67 129 521.49 520.12
28 113.19  111.82 62 250.64  249.27 96 388.08 386.71 130 52563 524.16
29 117.23 115.86 63 254.68  253.31 97 392.13 390.75 131 529.57 528.20
30 121.28 119.90 64 258.72  257.35 98 396.17 394.80 132 533.61 532.24
31 125.32  123.95 65 262.76  261.39 99 400.21 398.84 133 537.66 536.29
32 129.36  127.99 66 266.81 265.44 100 404.25 402.88 134 541.70 540.33
33 133.40 132.03 67 270.85  269.48 101 408.30 406.92 135 545.74  544.37
34 137.45 136.07 68 27489  273.52 102 412.34  410.97 136 549.78 548.41
35 141.49 140.12 69 278.93  277.56 103 416.38 415.01 137 553.83 5b52.46
36 14553 144.16 70 282.98 281.61 104 420.42  419.05 138 557.87 556.50
37 149.57  148.20 71 287.02 285.65 105 424.47  423.09 139 561.91 560.54
38 163.62 152.24 72 291.06  289.69 106 428.51 427.14 140 565.95 564.58
39 157.66 156.29 73 295.11  293.73 107 432.55 431.18 141 570.00 568.63
40 161.70 160.33 74 299.15  297.78 108 436.59 435.22 142 574.04 572.67
41 165.74 164.37 75 303.19 301.82 109 440.64 439.26 143 578.08 576.71
42 169.79  168.41 76 307.23 305.86 110 44468 443.31 144 582.13 580.75
43 173.83 172.46 77 311.28 309.90 111 448.72  447.35 145 586.17 584.80
44 177.87 176.50 78 3156.32 313.95 112 452,76  451.39 146 590.21 588.84
45 181.91 180.54 79 319.36 317.99 113 456.81 455.43 147 594.25 592.88
46 185.96  184.58 80 323.40 322.03 114 460.85 459.48 148 598.30 596.92
47 190.00 188.63 81 327.45  326.07 115 464.89  463.52 149 602.34  600.97
48 194.04 192.67 82 331.49 330.12 116 468.93 467.56 150 606.38 605.01
49 198.08 196.71 83 336.563 334.16 117 472.98 471.60
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2 Pulleys

CONTI SYNCHROBELT® pulleys
XH pitch

(all dimensions in mm)

No. of
teeth

z

24

20
21
22
23
24
25
26
27
28
29
30
3
32
88
34
85
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

Pitch
diameter
dW
141.49
148.56
155.64
162.71
169.79
176.86
183.94
191.01
198.08
205.16
212.23
219.31
226.38
233.46
240.53
247.61
254.68
261.75
268.83
275.90
282.98
290.05
297.13
304.20
311.28
318.35
325.42
332.50
339.57
346.65
353.72
360.80
367.87

Outside
diameter
da
138.69
145.77
152.84
159.92
166.99
174.07
181.14
188.22
195.29
202.36
209.44
216.51
223.59
230.66
237.74
244.81
251.89
258.96
266.03
273.11
280.18
287.26
294.33
301.41
308.48
315.56
322.63
329.70
336.78
343.85
350.93
358.00
365.08

No. of
teeth

53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

Pitch
diameter
dW
374.95
382.02
389.09
396.17
403.24
410.32
417.39
424.47
431.54
438.62
445.69
452.76
459.84
466.91
473.99
481.06
488.14
495.21
502.29
509.36
516.43
523.51
530.58
537.66
544.73
551.81
558.88
565.95
573.03
580.10
587.18
594.25
601.33

Outside
diameter
da
372.15
379.23
386.30
S9R.37
400.45
407.52
414.60
421.67
428.75
435.82
442 .90
449.97
457.04
464.12
471.19
478.27
485.34
492.42
499.49
506.57
513.64
520.71
527.79
534.86
541.94
549.01
556.09
563.16
570.24
577.31
584.38
591.46
598.53

No. of
teeth

86
87
88
89
90
91
92
93
94
95
96
o7
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118

Pitch
diameter
dW
608.40
615.48
622.55
629.62
636.70
643.77
650.85
657.92
665.00
672.07
679.15
686.22
693.29
700.37
707.44
714.52
721.59
728.67
735.74
742.82
749.89
756.96
764.04
771.11
778.19
785.26
792.34
799.41
806.49
813.56
820.63
827.71
834.78

Outside
diameter
da
605.61
612.68
619.76
626.83
633.91
640.98
648.05
655.13
662.20
669.28
676.35
683.43
690.50
697.58
704.65
711.72
718.80
725.87
732.95
740.02
747.10
754.17
761.25
768.32
775.39
782.47
789.54
796.62
803.69
810.77
817.84
824.92
831.99

No. of
teeth

119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150

Pitch
diameter
dW
841.86
848.93
856.01
863.08
870.16
877.23
884.30
891.38
898.45
905.53
912.60
919.68
926.75
933.83
940.90
947.97
955.05
962.12
969.20
976.27
983.35
990.42
997.50
1004.57
1011.64
1018.72
1025.79
1032.87
1039.94
1047.02
1054.09
1061.17

Table 18

Outside
diameter
da
839.06
846.14
853.21
860.29
867.36
874.44
881.51
888.59
895.66
902.73
909.81
916.88
923.96
931.03
938.11
945.18
952.26
959.33
966.40
973.48
980.55
987.63
994.70
1001.78
1008.85
1015.92
1023.00
1030.07
1037.15
1044.22
1051.30
1058.37



Pulleys 2

Tolerances

Outside diameter and tooth pitch, axial and radial runout
Tolerance specifications for outside diameter and tooth pitch, axial and
radial runout, are shown in Tables 19 to 21.

Tolerances for outside diameter and tooth pitch Table 19
Outside Tolerance Tooth pitch tolerance
diameter d, on diameter between two Accumulative
adjacent teeth over 90°
mm mm mm mm
= 254 +0.05 +0.03 +0.05
0
> 25.4-50.8 +0.08 +0.03 +0.08
0
> 50.8—101.6 +0.10 +0.03 +0.10
0
>101.6—177.8 +0.13 +0.03 +0.13
0
>177.8—304.8 +0.15 +0.03 +0.15
0
> 304.8—508.0 +0.18 +0.03 +0.18
0
>508.0—762.0 +0.20 +0.03 +0.20
0
Axial runout tolerances Table 20
Outside diameter d, mm Tolerance mm
=101.6 0.1
> 101.6—254 0.001
per mm of outside diameter
> 254 0.25 + 0.0005
per mm of outside diameter
above 254 mm

Radial runout tolerances

Outside diameter d;, mm

Table 21

Tolerance mm

= 203.2 0.13
> 203.2 0.13 + 0.0005
per mm of outside diameter
above 203.2 mm
Parallelism
The teeth should be parallel to the axis of the bore within 1 um per mm of
pulley with.
Taper

Taper should amount to a maximum of 1 pwm per mm of top width and may not
exceed the permissible tolerance on diameter.
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2 Pulleys

Dimensions

Pitch

Minimum flanged pulley height
Flanged pulley thickness =

26

mm

mm

8° min.
25° max.

A=
! f

Cut-off Flanged pulley height
corners

Flanged pulley outside diameter
=d, + 2 - flanged pulley height

¥

y
A

Bend diameter = (da + 0.38) = 0.25

Pulley outside diameter d,

Flanged pulley Fig. 5

Flanged pulleys

Flanged pulleys are used to prevent the belt from riding off. It is necessary to
provide at least one pulley with side flanges and this is normally the smaller
pulley for economy reasons. It is also possible to incorporate a single sided
flange on alternate sides of each pulley. However, if the centre distance

a = 8- d,,, both pulleys should be flanged on both sides.

Flanged pulleys are angled at the discretion of the pulley manufacturer and/or
they are chamfered or radiused (Fig. b). They are always screwed on for pulley
diameters of > 250 mm. For diameters < 250 mm, flanged pulleys are screwed
on as from a pulley width of 85 mm; with all other pulleys, flanged pulleys are
generally press-fit. For fixed centre drive applications, screwed-on flanged
pulleys should be used because they are easier to mount.

Flanged pulley height shall be at least equal to the height of the belt running
on the pulley (Table 22). Tolerance on the flanged pulley outside diameter
is =1.0 mm.

Flanged pulley thickness is determined by the pulley outside diameter.

Table 22
MXL XL L H XH
0.5 1.0 1.5 2.0 4.8
1.0 1.0 1.5 1.5 2.5



Pulleys

2

Balancing

Balancing is not usually required on all-round machined pulleys for drives running

at a speed of up to 30 m/s. Cast iron and cast steel pulleys are to be balanced
even where v <30 m/s.

The general rule is:

— static balancing, quality level Q 16 to VDI 2060
where v = 30 m/s for d,, > 400 mm or
where n = 1500 min™" for d,, = 400 mm

— dynamic balancing as per recommended practice Q 6.3
where v > 30 m/s or
where v > 20 m/s with a ratio of pitch diameter to pulley width of <4

Balancing takes place with non-keyed pulleys on a smooth balancing mandrel.
Further details are contained in ISO 254 and VDI recommendation 2060.

Balancing is only carried out on special request.
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3 Calculation of synchronous belt drives

Calculation of synchronous belt drive

The steps outlined on the following pages are used in designing drives fitted with
MXL, XL, L, H and XH pitch CONTI SYNCHROBELT® synchronous drive belts.

As so many factors influence belt performance, it is suggested that designers of
complicated and series drives will find it extremely helpful to consult CONTI's
Application Engineers for free advice, without any obligation whatever.

Moreover, we offer a special computer program service for calculating drives
with difficult configurations.

a - / 7 5 S Cb/(
Q da%l\ . { f F
dwk_ /./ \

Glossary of symbols and terms

Symbol Unit Definition

a mm centre distance

b mm belt width

Co total service factor

(o teeth in mesh factor

Cy load factor

C3 acceleration factor

Cy4 fatigue factor

Cs width factor

d, mm outside diameter of pulley

dag mm outside diameter of large pulley
dak mm outside diameter of small pulley
dyy mm pitch diameter of pulley

A1 mm pitch diameter of driver pulley
Ao mm pitch diameter of driven pulley
dug mm pitch diameter of large pulley
Ak mm pitch diameter of small pulley
Fetat N static span tension

FV N total span tension

F, N effective pull

i speed ratio

Ly mm pitch length of belt
N min"' ___rp.m. of driver pulley

N, min"' ___rp.m. of driven pulley
ng—min'1 —_r.p.m. of large pulley
Nk min"" __rp.m. of small pulley
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Calculation of synchronous belt drives 3

Symbol Unit Definition

P kW power to be transmitted

PN kW power rating for effective width

Pr kW power capacity rating for selected width
t mm tooth pitch

v m/s belt speed

z mm number of teeth on belt

z; mm number of teeth on driver pulley

Zy mm number of teeth on driven pulley

Z mm number of teeth on large pulley

Zy mm number of teeth on small pulley
o °(degrees) —angle of side inclination a« = 90 — 5
B °(degrees) —arc of contact on small pulley

Drive calculation data

The following pages contain all the nessesary data, formulae and tables needed
when establishing a new drive design fitted with a CONTI SYNCHROBELT®
synchronous drive belt. Tables for values which can easily be calculated using the
formulae provided have been omitted.

Total service factor ¢,

The total service factor cg takes into account the safety factors required to com-
pensate for belt life-reducing factors encountered during service, i.e.load, accele-
ration and fatigue. It is calculated on the basis of the following factors:

Co=Cy+C3+Cy

Teeth in mesh factor c,
The teeth in mesh factor ¢, takes into account the number of teeth z, on the
small pulley z, meshing with the teeth of the belt:

Calculation of the arc of contact B is explained on Page 37.

The factors z, <6 are given in the table below.

Table 23
Number of teeth in mesh z, Teeth in mesh factor c,
3 0.4
4 0.6
® 0.8
=6 1.0

31



3 Calculation of synchronous belt drives

Load factor

Driven machine

Office machinery

Small machinery
Domestic machinery

Sewing machines
Laundry machines

Bakery machinery
Conveyors

Agitators
Machine tools

Woodworking
machinery

Brick machinery

Textile machinery

Paper machinery
Printing machinery
Screens

Fans. blowers
Compressors
Pumps
Generators

Industrial machinery

Mills

32

Load factor c,

Load factor ¢, depends on the type of driver and driven machine. The factors
given below are for guidance purposes only and no allowance has been made for
unusual drive conditions.

Typewriters

Scanners, printers, teleprinters, photocopiers
Motion-picture projectors and cameras
Centrifuges

Kitchen appliances. universal slicers
Domestic sewing machines
Industrial sewing machines

Driers

Washing machines

Bakery machinery and dough mixers
Light-duty belt conveyors

Belt conveyors for ore, coal, sand
Heavy-duty conveyors

Elevators, srew conveyors

Bucket elevators

Mixers for liquids

Mixers for semi liquids

Lathes

Drills, grinders. millers and planers
Lathes and band saws

Planners and disc saws

Sawmill machinery

Mixers

Pug mills

Spoolers and warping machines
Spinning and twisting machines
weaving machines

Agitators, calenders, driers
Pumps, beaters, pulpers

Printing machines, cutters, folders
Rotary presses

Drum screens

Vibrating screens

Exhausters, radial blowers

Mine ventilators, axial blowers
Helical compressors

Piston compressors

Centrifugal and gear pumps
Reciprocating pumps

Generators and exiters

Elevators and hoists

Centrifuges

Rubber machinery

Hammer mills

Ball, roller and gravel mills

Driver

Electric motors with low
starting torque (up to 1.5
times the rated torque),
water and steam turbines,
internal combustion
engines of 8 or more
cylinders

.0

1

1

1

1

1

1

1

1

1

1

1.
1.
1.
1.
1.
1.
1.
1.
.
1.
1.
1.
1.
1.
1.
1.
.
1.
1.
1.
.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.
1.

N oo oD NN NMNONMBAENMONOMOMOOAEDRNMNOMONMOWNOMEREDMNM=NMNBENOMNM=2 0O =

Electric motors with normal
starting torque (1.5t0 2.5
times the rated torque),

internal combustion
of 4 to 6 cylinders

1.1
1.2
1.1
1.1
1.2
1.2
1.3
1.4
1.6
1.4
1.2
1.4
1.6
1.6
1.6
1.4
1.5
1.4
1.5
1.3
1.4
1.6
1.6
1.8
1.4
1.4
1.5
1.4
1.6
1.4
1.5
1.4
1143
1.6
1.8
1.5
1.8
1.4
1.9
1.6
1.6
1.7
1.7
1.7
1.9

Table 24

Electric motors with high
starting torque (over 2.5
times the rated torque),
Hydraulic motors,
internal combustion

up to 4 cylinders

- © © © OO = OO0 O OVNOONODOOONODDO MM UN DN OO0 OO WD 0N WWNNWN

l=1=1=1=1=1sl=1il=1sl=1=1=1=21=1=1=1=21=1=131=21=1=1=1=21=1=1=1=21=1=1=1=21=1=1=121=1=1=1=21=1=



Calculation of synchronous belt drives 3

acceleration factor c;
Acceleration factor c5 is used when the speed up ratio is > 1.24.

Table 25
Speed ratio 17 Acceleration factor cg
1.00 - 1.24 -
1.25 -1.74 0.1
1.75 - 2.49 0.2
2.50 - 3.49 0.3
= 3.50 0.4

Fatigue factor c,
Fatigue factor c, takes into account the operational hours per day and any
unusual service conditions.

Table 26

Hours and type of operation Fatigue factor c,4

Operational hours per day 10-16 hours + 0.2
Operational hours per day over 16 hours | + 0.4

Additional belt deflection, + 0.2
e.g. using idlers

Load reversal - 0.2

Width factor c5

Width factor cg takes the belt width into account. The cg values are listed on
Pages 42 to 46 together with the power capacity ratings for the various tooth
pitch sizes.
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3 Calculation of synchronous belt drives

Selecting the pitch

The suitable pitch is selected from Figs. 6 and 7 by loading the point at which the
design power (power to be transmitted multiplied by the total service factor ¢g)
intersects with the speed of the small pulley.

CONTI SYNCHROBELT® synchronous drive belts Fig. 6
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Calculation of synchronous belt drives 3

In borderline cases, where the chart offers a choice of two pitches, we would
recommend calculating the drive for both pitches.

Optimum power utilization is attained by selecting the largest possible pulley
diameter.

CONTI SYNCHROBELT® synchronous drive belts Fig. 7
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3 Calculation of synchronous belt drives

36

Minimum number of teeth z;, for pulleys

Table 27 shows the minimum number of teeth z,,;, to be taken into account

when designing a drive.

Minimum number of teeth for pulleys z,,

Pitch
Speed 950 r.p.m.
1450 r.p.m.
2850 r.p.m.
5000 r.p.m.

Allowable working tension

Allowable working tension in N are contained in Table 28.

Allowable working tension in N

Belt width Belt width
reference mm
012 3.0
019 4.8
025 6.4
031 7.9
037 9.5
050 12.7
062 15.9
075 19.1
100 25.4
125 31.8
150 38.1
175 44.5
200 50.8
250 63.5
300 76.2
350 88.9
400 101.6
500 127.0

MXL

10
11
12
14

Pitch
MXL
13
20
27

XL

10
11
12
14

XL

36
44
58
81
107
130
186

L

12
14
16
20

70
105
135
180
245
315
380
450
530
665
805

16
18
20
24

263
355
445
620
795
980
1145
1340
1695
2100
2527
2950

Table 27

XH

20
22
24

Table 28

XH

2000
2550
3100
3775
4450



Calculation of synchronous belt drives 3

Speed ratio i
Speed ratio i is the ratio of pulley speed n; to n,y, or number of teeth z, to z4, or
of pulley pitch diameter d,,, to dy:

Number of teeth z and pitch diameter d,, of the pulleys
The number of teeth z and pitch diameter d,, of the pulleys are determined using
pitch t of the pulley profile selected:

- dyy Zg - t
— 9 _ 9
Zg= — Clye T mm
m de d zk - 1
Z = T wk — = mm

Number of teeth, pitch diameters and outside diameters for pulleys can be found
on Page 20 to 25 in tables 14 to 18.

Arc of contact B
Arc of contact R around the small pulley is:

t-(zg — 7

B = 2 - arccos [m

] °(degrees)

Centre distance a
Centre distance a is calculated by the following approximation formula:

(zg + 7 +\/[LW -

The following formula is recommended when determining the centre distance
of a new drive:

1

1 2 t ?
axZ.LW— '(Zg+zk)]_2'[;'(zg_zk)] mm

N | —
N |~

02-t:-(zg+z)=a=07 1t (zg+2z) mm

Calculation of the precise centre distance for a given belt length is possible on the
basis of a very simple method with the aid of Table 39 (Page 47 onwards).

Example Given:

CONTI SYNCHROBELT® synchronous drive belt 1000 H 100 z = 200 teeth
CONTI SYNCHROBELT® pulley 36 H 100 zy = 36 teeth
CONTI SYNCHROBELT® pulley 28 H 100 7z, = 28teeth

1. Difference between the belt's number of teeth and the small pulley’s number
of teeth
zZ -z 200 — 28 =172

2. Difference between the large pulleys’'s number of teeth and the small pulley’s
number of teeth
Zg — 7 36 —-28=8
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3 Calculation of synchronous belt drives
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3. Corresponding centre distance factor at the point where column z — z inters-
ects line z; — z, (Page 59) 83.990

4. Product of centre distance factor and pitch in mm of the tooth profile selected
Centre distance factor t 83.990 - 12.7 = 1066.67 mm
The value calculated is the precise centre distance a in mm.

The table applies to all synchronous drive belts contained in this publication and
to speed ratios other than 1. Where the speed ratio i = 1, the centre distance
can be calculated using the following formula:

t
a=———— mm or azg-(z—zﬁ mm

In cases which are not covered by the figures in the table, the centre distance
can be calculated by the approximation formula on Page 37.

Pitch length L,
The belt's pitch length L, is approximated as follows for a drive with two pulleys:

t 2
t [;' %~ zk)]

LWZZ'aJFE-(ZngZk)'f‘T mm

and calculated precisely as follows:

L =2-a-sinB+t-[z +z +(1—B>-(z —z)] mm
w 2 2 |9 180/ ¢ °*

Calculation of the precise belt length for a given centre distance is possible on
the basis of a very simple method with the aid of Table 43 (Page 48 onwards).

Example Given:

CONTI SYNCHROBELT® pulley 36 H z4 = 36 teeth
CONTI SYNCHROBELT® pulley 28 H z, = 28 teeth
Given centre distance a a =~ 1065 mm

1. Difference between the large pulley’s number of teeth and the small pulley’s
number of teeth
Zg— 7 36-28=38

2. Quotient from the centre distance in mm and the pitch in mm of the tooth
profile selected

a 1065 _ 83.86
12.7

t

3. Nearest centre distance factor from line
24—z (Page 59) 83.990

4. Corresponding difference between the belt's number of teeth and small
pulley’s number oft teeth
z — z.in the top line of the table 172

5. Sum of this figure and the small pulley’s number of teeth
(zg-27d + 7 172 + 28 = 200



Calculation of synchronous belt drives 3

6. Product of the belt's number of teeth and the selected pitch in mm
z-t 200 - 12.7 = 2540 mm
The value calculated is the precise pitch length of the belt L,, in mm.

To avoid special sizes, try to adjust the design to obtain the nearest stock length
of SYNCHROBELT® synchronous drive belts (see Table 5 on Page 10), e.g. by
varying the centre distance.

Recommended specification:
SYNCHROBELT® synchronous drive belt
1000 H 100 with 200 teeth

Centre distance a = 1066,67 mm

Belt speed v
Belt speed v is calculated from pitch t in mm, number of teeth z, and speed n, in
r.p.m. of the small pulley:

t'Zk'nk
i S WS
60 - 10°

Belt width b

Belt width b in mm is determined on the basis of the calculated width factor cg g
The valid belt factor cg s Must be = than the calculated width factor cg ¢, for
the belt width to be selected.

The power ratings Py and width-factors cg are listed on page 42 to 46.

. _ P.cq
5err —

Py-c

N 1

C5 belts = Cs err

then

P ¢
C1

|:)N * Cperr =

Belt tension F,

The total span tension F, is a decisive factor affecting the performance and
service life of a synchronous belt drive and is determined on the basis of the
following recommended equation:

N

60 - 10° . P - sin
F, = N
t'zk'nk

Static load tension Fg,, is calculated from the total span tension F, and the arc of
contact 3 around the small pulley:
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3 Calculation of synchronous belt drives

Power rating Py

Power ratings Py are given in Tables 31 to 41 (Pages 42 to 47) for

CONTI SYNCHROBELT® synchronous drive belts, pitches MXL and XL, in W and
CONTI SYNCHROBELT® synchronous drive belts, pitches L, H and XH in kW

as a function of the small pulley’s number of teeth z, or pitch diameter d,,

and speed of the small pulley n.

Example of design procedure steps

Driver: Electric motor P=2kW
with low starting torque n; = 800 r.p.m.
Driven machine: Spooler n, =620rp.m. £ 2%
Service conditions: Diameter of large pulley ~ 145 mm
Centre distance ~ 1065 mm
Operational hours per day = 16h
Load factor
¢, from Table 24, on Page 32 c, =12
Acceleration factor
c5 from Table 25, on Page 33 c;=0
Fatigue factor
c4 from Table 26, on Page 33 c, =02
Total service factor
Co=Cyr+C3+Cy cp=12+0+02=14
Select belt pitch
selected:
CONTI SYNCHROBELT® synchronous drive belt H pitch
From chart on Page 35 (Fig.7) t=12.700 mm
Speed ratio
n z
_h_ 2 ;= 800 _ o9
n, z 622
Number of teeth and pitch diameter of the pulleys
condition: d,,g =~ 145 mm
z4 from Table 17, Page 23 selected:
25 = 274 zqg = 36
dyg = 145.53 mm
g =X =0 _
=7 : %= 7 29 28
d,« from Table 17, Page 23 dpk = 113.19 mm
Pitch length
t 2 ) 2
. ) ¢ L—r- (zg — zk)} . ) 12.7 ) [%7 - (36 — 28)}
~2.a+ = - + + ~2. + == I 4
w aty (zg + 2 T3 w 1065 5 (36 + 28) 0
L,, = 2536.6 mm
Determine the available pich length
L,, from Table 5, on Page 10 L, = 2540.0 mm z =200
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Calculation of synchronous belt drives 3

Centre distance

a from Table 39, Page 47 onwards.

Z — Zy
Zg_z;<

Centre distance from Table 39, Page 48

a = centre distance - t

200 — 28 =172
36 -28= 8
83.990

a =83.990 - 12.7 = 1066.67 mm

Belt speed

t.z - . .
v= it V:wﬂmm/s

60 - 10 60 - 10
Arc of contact around the small pulley

t-(zg — 2) . _
B=2- arccos{g K } B = 2 - arccos [12'7 (36 28)]
2.-m-a 2 .- 1066.67
B = 178.26°
Teeth in mesh factor
2, =7,- P 7, =28. 17826 _ 4386
360

¢, from Table 23, Page 31 ¢, =10

Belt width

Requirement

C5 belts = Cs err

Py from Table 35, on Page 45

P-cq
Cser = Py - C

Next highest width factor cg
from Table 36, on Page 45

Py = 2.95 kW for a belt width of 25.4 mm

= & = 0.95

e = 595 1.0

C5 = 10
for a belt width of 25.4 mm requirement is met

Design choice:

1 CONTI SYNCHROBELT® synchronous drive belt 1100 H 100
1 CONTI SYNCHROBELT® pulley 28 H 100 F

1 CONTI SYNCHROBELT® pulley 36 H 100

Static belt tension

Total span tension

60-106-F>-sinE

F, = 2
t'Zk'nk

Static span tension Fy,

R

Fotat = —
2- sinE
2

8 . 178.26
60 - 10° - 2 - sin 5
F, = =421.77 N
12.7 - 28 - 800
421.77 N
Feat = ———-—-= = 21091 N
. 178.26
2 - sin 5
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3 Calculation of synchronous belt drives

CONTI SYNCHROBELT® synchronous drive belt, MXL pitch

Power ratings Py in W for MXL pitch belts per 6.35 mm of belt width Table 29
r.p.m. Number of teeth on small pulley z,
of small 10 | 11| 12 | 13 | 14 15 | 16 | 18] 20 | 22 | 23 | 24 | 25
Pulley
ne (min™) | piteh @ dy (mm)
6.47 7.11 7.76 8.41 9.06 9.70 1035 1164| 1294 14.23 14.88 15.62 16.17
100 1 1 1 1 1 1 1 1 2 2 2 2
200 2 2 2 2 2 2 3 3 3 3 4 4 4
300 2 3 3 3 3 4 4 4 5 5 5 6 6
400 3 3 4 4 4 5 5 6 6 7 7 8 8
500 4 4 5 5 5 6 6 7 8 9 9 9 10
600 5 5 6 6 7 7 8 8 9 10 11 11 12
700 5 6 7 7 8 8 9 10 11 12 13 13 14
800 6 7 8 8 9 9 10 11 13 14 14 15 16
950 7 8 9 10 10 11 12 13 15 16 17 18 19
1100 9 9 10 11 12 13 14 16 17 19 20 21 22
1200 9 10 11 12 13 14 15 17 19 21 22 23 24
1300 10 11 12 13 14 15 16 18 20 22 23 24 26
1450 13 14 15 16 17 18 20 23 25 26 27 28
1600 14 15 16 18 19 20 23 25 28 29 30 31
1700 15 16 17 19 20 21 24 27 29 31 32 33
1800 16 17 18 20 21 23 25 28 31 32 34 35
1900 16 18 19 21 22 24 27 30 33 34 36 37
2000 17 19 20 22 24 25 28 31 35 36 38 39
2100 18 20 21 23 25 26 30 33 36 38 40 4
2200 19 21 22 24 26 28 31 35 38 40 41 43
2300 20 22 23 25 27 29 32 36 40 42 43 45
2400 21 23 24 26 28 30 34 38 4 43 45 47
2500 22 24 26 27 29 31 35 39 43 45 47 49
2600 22 24 27 29 31 33 37 4 45 47 49 51
2850 27 29 31 34 36 40 45 49 51 54 56
3000 28 31 33 35 38 42 47 52 54 56 59
3200 30 33 35 38 40 45 50 55 58 60 63
3400 32 35 37 40 43 48 53 59 61 64 67
3600 34 37 40 42 45 51 56 62 65 68 71
3800 36 39 42 45 48 54 60 66 69 7 74
4000 38 4 44 47 50 56 63 69 72 75 78
4200 40 43 46 49 53 59 66 72 76 79 82
4400 41 45 48 52 55 62 69 76 79 83 86
4600 43 47 51 54 58 65 72 79 83 86 90
4800 45 49 53 56 60 68 75 83 86 90 9
5000 55 59 63 71 78 86 90 94 98
5500 60 65 69 78 86 95 99 103 108
6000 66 71 75 85 94 103 108 113 17
7000 77 82 88 99 109 120 126 131 137
8000 88 94 100 113 125 137 144 150 156
9000 99 106 113 127 140 164 161 168 175
10000 109 117 125 140 156 171 179 186 194
12000 131 140 150 168 186 204 213 222 231
Belt width factor c5 Table 30
Belt width factor c5 | 0.45 0.75 1.00 1.57 2.18
Belt width reference | 012 019 025 037 050
Width mm | 3.18 4.76 6.35 9.53 12.7

Stock widths are given in bold type.
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Calculation of synchronous belt drives 3

CONTI SYNCHROBELT® synchronous drive belt, XL pitch
Power ratings Py in W for XL pitch belts per 25.4 mm of belt width

Table 31

r.p.m. Number of teeth on small pulley z,
of small 10 | 11| 12 | 13 | 14 16| 18] 20 | 22 24 | 26 | 28 30
Pulley
e min™) 1 pitch @ d,, (mm)
16.17 17.79 19.40 | 21.02 22.64 25.87 29.11 3234| 3557 38.81 42.04 45.28 4351
100 15 17 19 20 22 25 28 31 34 37 40 43 46
200 31 34 37 40 43 49 56 62 68 74 80 86 93
300 46 51 56 60 65 74 83 93 102 111 120 130 139
400 62 68 74 80 86 99 111 124 136 148 161 173 185
500 77 85 93 100 108 124 139 154 170 185 201 216 232
600 93 102 11 120 130 148 167 185 204 222 241 259 278
700 108 119 130 141 151 173 195 216 238 259 281 302 324
800 124 136 148 161 173 198 222 247 272 296 321 346 370
950 147 161 176 191 205 235 264 293 322 352 381 410 439
1100 170 187 204 221 238 272 305 339 373 407 441 474 508
1200 185 204 222 241 259 296 333 370 407 444 481 517 554
1300 201 221 241 261 281 321 361 401 441 481 520 560 600
1450 246 269 291 313 358 402 447 491 536 580 624 668
1600 272 296 321 346 395 444 493 542 591 639 688 737
1800 305 333 361 389 444 499 554 609 664 719 773 827
2000 339 370 401 432 493 554 615 676 737 797 858 918
2200 373 407 441 474 542 609 676 743 809 876 942 1007
2400 407 444 481 517 591 664 737 809 882 954 1025 1096
2600 441 481 520 560 639 719 797 876 954 1031 1108 1185
2850 527 570 614 700 787 873 958 1043 1127 1211 1294
3000 554 600 646 737 827 918 1007 1096 1185 1272 1359
3200 591 639 688 785 882 977 1073 1167 1261 1354 1446
3400 627 679 731 833 936 1037 1138 1237 1336 1434 1531
3600 664 719 773 882 989 1096 1202 1307 1411 1514 1615
3850 709 768 826 942 1056 1170 1283 1394 1504 1612 1719
4000 737 797 858 977 1096 1214 1331 1446 1659 1671 1781
4200 773 836 900 1025 1149 1272 1394 1514 1632 1748 1862
4400 809 876 942 1073 1202 1331 1457 1582 1704 1824 1942
4600 846 915 983 1120 1255 1388 1519 1649 1775 1899 2021
4800 882 954 1025 1167 1307 1446 1582 1715 1846 1974 2099
5000 1067 1214 1359 1602 1643 1781 1915 2047 2176
5500 1170 1331 1488 1643 1794 1942 2086 2225 2360
6000 1272 1446 1615 1781 1942 2099 2250 2395 2535
6500 1374 1559 1740 1915 2086 2250 2407 2558 2700
7000 1474 1671 1862 2047 2225 2395 2558 2711 2854
7500 1573 1781 1982 2175 2360 2535 2700 2854 2996
8000 1671 1889 2099 2299 2489 2668 2834 2987 3125
8500 1767 1995 2213 2419 2613 2794 2959 3109 3241
9000 1862 2099 2323 2535 2732 2912 3075 3219 3342
10000 2047 2299 2535 2753 2950 3125 3277 3401 3498
Belt width factor cg Table 32
Belt width factor cg 0.15 0.21 0.28 0.35 0.42 0.57 0.71 0.86 1.00 1.29 1.56
Belt width reference | 025 031 037 043 050 062 075 087 100 125 150
Width mm [ 6.35 7.94 9.35 10.9 12.7 15.7 19.05 | 221 25.4 31.8 38.1

Stock widths are given in bold type.
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CONTI SYNCHROBELT® synchronous drive belt, L pitch
Power ratings Py in W for L pitch belts per 25.4 mm of belt width

Table 33

r.p.m. Number of teeth on small pulley z,
of small 12 | 14 | 16 | 18 | 20 | 22 | 24 28 | 32 36 | 40 | 44 48
Pulley
ne min™) ¥ pitch @ d,, (mm)
3638 | 4245 4851 54.57 60.64 66.70 72.77 84.89| 97.02 | 109.15| 121.28| 13340| 14553
100 0.05 0.05 0.06 0.07 0.08 0.09 0.09 0.11 0.12 0.14 0.15 0.17 0.19
200 0.09 0.11 0.12 0.14 0.15 0.17 0.19 0.22 0.25 0.28 0.31 0.34 0.37
300 0.14 0.16 0.19 0.21 0.23 0.26 0.28 0.32 0.37 0.42 0.46 0.51 0.56
400 0.19 0.22 0.25 0.28 0.31 0.34 0.37 0.43 0.49 0.56 0.62 0.68 0.74
500 0.23 0.27 0.31 0.35 0.39 0.42 0.46 0.54 0.62 0.69 0.77 0.85 0.92
600 0.28 0.32 0.37 0.42 0.46 0.51 0.56 0.65 0.74 0.83 0.92 1.01 1.10
700 0.32 0.38 0.43 0.49 0.54 0.59 0.65 0.76 0.86 0.97 1.07 1.18 1.28
800 0.37 0.43 0.49 0.56 0.62 0.68 0.74 0.86 0.98 1.10 1.22 1.34 1.46
950 0.44 0.51 0.59 0.66 0.73 0.80 0.88 1.02 1.16 131 1.45 1.59 1.73
1100 0.51 0.59 0.68 0.76 0.85 0.93 1.01 1.18 134 151 1.67 1.83 1.99
1200 0.56 0.65 0.74 0.83 0.92 1.01 1.10 1.28 1.46 1.64 1.81 1.99 2.15
1300 0.60 0.70 0.80 0.90 1.00 1.10 1.19 1.39 1.58 1.77 1.96 2.14 2.32
1450 0.78 0.89 1.00 1.1 1.22 133 154 1.76 1.96 2.17 2.37 2.56
1600 0.86 0.98 1.10 1.22 134 1.46 1.70 1.93 2.15 2.37 2.59 2.80
1700 0.92 1.04 117 1.30 1.43 155 1.80 2.04 2.28 2.51 2.73 2.95
1800 0.97 1.10 1.24 1.37 151 1.64 1.90 2.15 2.40 2.64 2.87 3.09
1900 1.02 1.16 131 1.45 1.59 173 2.00 2.26 2.52 2.77 3.01 3.24
2000 1.07 1.22 1.37 1.52 1.67 1.81 2.10 2.37 2.64 2.90 3.14 3.37
2100 113 1.28 1.44 1.60 1.75 1.90 2.20 2.48 2.76 3.02 3.27 3.50
2200 1.18 1.34 151 1.67 1.83 1.99 2.29 2.59 2.87 3.14 3.40 3.63
2300 1.23 1.40 157 1.74 1.91 2.07 2.39 2.69 2.98 3.26 3.52 3.75
2400 1.28 1.46 1.64 1.81 1.99 2.15 2.48 2.80 3.09 3.37 3.63 3.87
2500 1.34 1.52 1.71 1.89 2.06 2.24 2.58 2.90 3.20 3.48 3.74 3.98
2600 1.39 1.58 1.77 1.96 2.14 2.32 2.67 3.00 3.30 3.59 3.85 4.08
2850 173 1.93 2.13 2.33 252 2.89 3.24 3.55 3.84 4.09 431
3000 1.81 2.03 2.24 2.44 2.64 3.02 3.37 3.69 3.98 422 442
3200 1.93 2.15 2.37 2.59 2.80 3.19 3.55 3.87 4.14 437 455
3400 2.04 2.28 2.51 2.73 2.95 3.35 3.71 4.03 4.29 450 4.64
3600 2.15 2.40 2.64 2.87 3.09 3.50 3.87 418 4.42 4.60 470
3800 2.26 2.52 2.77 3.01 3.24 3.65 4.01 4.31 453 467 472
4000 2.37 2.64 2.90 3.14 3.37 3.79 414 4.42 461 4.71 4.71
4200 2.48 2.76 3.02 3.27 3.50 3.92 427 452 468 472 465
4400 2.59 2.87 3.14 3.40 3.63 4.05 437 4.60 4.71 4.70 455
4600 2.69 2.98 3.26 352 3.75 4.16 4.47 4.66 472 464 4.40
4800 2.80 3.09 3.37 3.63 3.87 4.27 455 4.70 4.71 455 4.21
5000 3.48 3.74 3.98 4.36 461 472 4.66 4.42 3.97
5200 3.59 3.85 4.08 4.45 467 472 459 4.25 3.68
5400 3.69 3.95 418 452 470 470 448 4.04 3.34
5600 3.79 4.05 427 458 472 4.65 435 3.78 2.94
6000 3.98 422 4.42 4.68 4.71 4.48 3.97 3.14 1.96
Belt width factor c5 Table 34
Belt width factor cg 0.28 0.48 0.57 0.71 0.86 1.00 1.29 1.56 1.84 2.14 2.72 3.36
Belt width reference | 037 050 062 075 087 100 125 150 175 200 250 300
Width mm | 9.563 12.7 15.7 19.05 | 22.1 25.4 31.8 38.1 445 50.8 63.5 76.2

Stock widths are given in bold type.

44



Calculation of synchronous belt drives 3

CONTI SYNCHROBELT® synchronous drive belt, H pitch

Power ratings Py in W for H pitch belts per 25.4 mm of belt width Table 35
r.p.m. Number of teeth on small pulley z,
of small 16 | 18 | 20 | 22 | 24 26 | 28| 30| 32 | 36 | 40 | 44| 48
Pulley
e min™) 1 pitch @ d,, (mm)
64.68| 7277 | 80.85| 8894 97.02| 105.11| 113.19| 121.28| 12936 | 14553 | 161.70 | 177.87 | 194.04
100 0.21 0.24 0.26 0.29 0.32 0.34 0.37 0.40 0.42 0.48 0.53 0.58 0.63
200 0.42 0.48 0.53 0.58 0.63 0.69 0.74 0.79 0.85 0.95 1.06 1.16 1.27
300 0.63 0.71 0.79 0.87 0.95 1.03 1.11 1.19 1.27 1.43 1.58 1.74 1.90
400 0.85 0.95 1.06 1.16 1.27 1.37 1.48 1.58 1.69 1.90 2.11 2.32 2.53
500 1.06 1.19 1.32 1.45 1.58 1.72 1.85 1.98 2.1 2.37 2.63 2.90 3.16
600 1.27 1.43 1.58 1.74 1.90 2.06 2.22 2.37 2.53 2.84 3.16 347 3.78
700 1.48 1.66 1.85 2.03 2.22 2.40 258 2.76 2.95 3.31 3.67 4.03 4.39
800 1.69 1.90 2.11 2.32 2.53 2.74 2.95 3.16 3.36 3.78 4.19 4.60 5.00
950 2.01 2.25 2.50 2.75 3.00 3.25 3.49 3.74 3.98 4.47 4.95 5.43 5.91
1100 2.32 261 2.90 3.18 3.47 3.75 4.03 4.32 4.60 5.16 5.71 6.25 6.79
1200 2.53 2.84 3.16 3.47 3.78 4.09 4.39 4.70 5.00 5.61 6.20 6.79 7.37
1300 2.74 3.08 3.42 3.75 4.09 4.42 4.75 5.08 5.41 6.06 6.69 7.32 7.94
1450 3.43 3.80 4.18 4.55 4.92 5.28 5.65 6.01 6.72 7.42 8.10 8.77
1600 3.78 4.19 4.60 5.00 5.41 5.81 6.20 6.60 7.37 8.13 8.86 9.57
1700 4.01 4.44 4.88 5.31 5.73 6.16 6.57 6.99 7.80 8.59 9.35 10.09
1800 4.24 4.70 5.16 5.61 6.06 6.50 6.94 7.37 8.22 9.04 9.83 10.60
1900 4.47 4.95 5.43 5.91 6.38 6.84 7.30 7.75 8.63 9.49 10.30 11.08
2000 4.70 5.21 5.71 6.20 6.69 7.18 7.66 8.13 9.04 9.92 10.76 11.56
2100 4.93 5.46 5.98 6.50 7.01 7.51 8.01 8.50 9.44 10.35 11.20 12.01
2200 5.16 5.71 6.25 6.79 7.32 7.84 8.36 8.86 9.83 10.76 11.63 12.45
2300 5.38 5.96 6.52 7.08 7.63 8.17 8.70 922 | 1022 11.16 12.05 12.87
2400 5.61 6.20 6.79 7.37 7.94 8.50 9.04 957 | 1060 11.56 12.45 13.27
2500 5.83 6.45 7.06 7.66 8.24 8.81 9.37 992 | 1096 11.94 12.84 13.65
2600 6.06 6.69 7.32 7.94 8.54 9.13 970 | 1026 | 11.32 12.31 13.20 14.01
2850 7.30 7.97 8.63 9.28 9.90 1050 | 11.08| 1218 13.17 14.05 14.80
3000 7.66 8.36 9.04 970 | 10.35 1096 | 1156 | 12.66 13.65 14.50 16.21
3200 8.13 8.86 9.57 1026 [ 1092 11586 | 1216 | 1327 14.23 15.03 165.66
3400 8.59 9.35 10.09 1080 [ 1148 1212 | 1273 | 1383 14.75 165.48 16.00
3600 9.04 9.83 10.60 1132 1201 1266 | 1327 | 1434 16.21 15.84 16.22
3800 949 | 1030 11.08 11.83| 1252 1317 | 1377 | 14.80 16.59 16.11 16.33
4000 992 | 1076 11.56 12.31 13.01 1365 | 1423 | 1521 16.90 16.27 16.30
4200 1035 | 11.20 12.01 1277 | 1346 1409 | 1465 | 1556 16.13 16.33 16.14
4400 1076 | 11.63 12.45 1320 | 13.89 1450 | 1503 | 1584 16.27 16.28 16.83
4600 11.16 | 12.05 12.87 1362 | 1429 1487 | 1537 | 16.07 16.33 16.12 15.38
4800 1166 |  12.45 13.27 14.01 14.65 16.21 1666 | 16.22 16.30 15.83 14.77
5000 13.65 1437 [ 1499 1650 | 1590 | 16.31 16.18 15.42 13.99
5200 14.01 1470 [ 1529 1676 | 16.09 | 16.33 16.95 14.88 13.04
5400 14.34 16.01 16.56 1656 | 1622 | 16.27 16.63 14.20 11.92
5600 14.65 1629 [ 1578 1613 | 1631 16.14 16.19 13.38 10.61
6000 16.21 1675 |  16.13 16.31 16.30 | 15.63 13.99 11.29 7.42
Belt width factor cg Table 36
Belt width factor cg 0.421057 (071|086 |1.00|1.29|156]|184|214|272(3.36|4.06 6.15|7.5 |8.89
Belt width reference | 050 | 062 | 075 | 087 | 100 | 125 [ 150 | 175 | 200 [ 250 [300 | 350 | 400 |500 | 600
Width mm | 12.7 | 15.7 [ 19.05| 22.1 | 25.4 | 31.8 | 38.1 | 44.5 | 50.8 | 63.5 [ 76.2 | 88.9 | 101.6]| 127.0| 152.4

Stock widths are given in bold type.
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3 Calculation of synchronous belt drives

CONTI SYNCHROBELT® synchronous drive belt, XH pitch

Power ratings Py in W for XH pitch belts per 25.4 mm of belt width Table 37
r.p.m. Number of teeth on small pulley z,
of small 20 | 22 | 24 | 26 | 28 30 | 32 34 | 36 | 38| 40
Pulley
ne min™) ¥ pitch @ d,, (mm)
141.50 165.64 169.79 183.94 198.09 212.24 226.39 240.54 254.69 268.84 282.99
100 0.63 0.69 0.75 0.81 0.88 0.94 1.00 1.06 1.12 1.19 1.25
200 1.25 1.37 1.50 1.62 1.75 1.87 2.00 2.12 2.25 2.37 2.49
300 1.87 2.06 2.25 2.43 2.62 2.80 2.99 3.17 3.36 3.54 3.73
400 2.49 2.74 2.99 3.23 3.48 8.78 3.97 4.21 4.46 4.70 4.94
500 3.11 3.42 3.73 4.03 4.33 4.64 4.94 5.24 5.54 5.83 6.13
600 3.73 4.09 4.46 4.82 5.18 5.54 5.89 6.24 6.60 6.94 7.29
700 4.33 4.76 5.18 5.60 6.01 6.42 6.83 7.23 7.63 8.02 8.41
800 4.94 5.42 5.89 6.36 6.83 7.29 7.74 8.19 8.63 9.06 9.49
950 5.83 6.39 6.94 7.49 8.02 8.55 9.06 9.57 10.06 10.55 11.02
1100 6.71 7.34 7.96 8.57 9.17 9.75 10.32 10.87 11.40 11.92 12.41
1200 7.29 7.96 8.63 9.28 9.91 10.52 11.11 11.69 12.24 12.76 13.26
1300 7.85 8.57 9.28 9.96 10.62 11.26 11.87 12.46 13.02 13.54 14.04
1450 9.46 10.22 10.94 11.64 12.30 12.93 13.52 14.08 14.59 15.06
1600 10.32 11.11 11.87 12.59 13.26 13.89 14.47 14.99 15.46 15.87
1700 10.87 11.69 12.46 13.18 13.85 14.47 15.03 15.52 15.95 16.30
1800 11.40 12.24 13.02 13.74 14.40 14.99 15.62 15.97 16.34 16.62
1900 11.92 12.76 13.54 14.26 14.90 15.46 15.95 16.34 16.64 16.84
2000 12.41 13.26 14.04 14.74 15.35 15.87 16.30 16.62 16.84 16.93
2100 12.89 13.74 14.50 15.18 15.75 16.22 16.58 16.82 16.93 16.91
2200 13.34 14.19 14.93 15.57 16.10 16.51 16.78 16.92 16.92 16.76
2300 13.78 14.61 15.32 15.92 16.39 16.72 16.90 16.93 16.79 16.48
2400 14.19 14.99 15.68 16.22 16.62 16.87 16.94 16.84 16.55 16.05
2500 14.57 15.35 15.99 16.47 16.79 16.93 16.89 16.64 16.17 15.49
2600 14.93 15.68 16.26 16.67 16.90 16.93 16.74 16.33 15.67 14.77
2700 15.27 15.97 16.49 16.82 16.94 16.84 16.50 15.90 15.04 13.89
2850 16.34 16.75 16.93 16.87 16.55 15.94 15.04 13.82 12.26
2900 16.44 16.81 16.94 16.81 16.40 15.70 14.69 13.34 11.64
3000 16.62 16.90 16.91 16.64 16.05 15.15 13.89 12.26 10.25
3100 16.76 16.94 16.82 16.39 15.61 14.48 12.96 11.03 8.68
3200 16.87 16.93 16.66 16.05 15.07 13.69 11.89 9.64 6.93
3300 16.92 16.86 16.44 15.64 14.43 12.79 10.68 8.09 4.98
3400 16.94 16.74 16.15 15.15 13.69 11.77 €38 6.36 2.82
3500 16.91 16.56 15.79 14.56 12.85 10.61 7.83 4.46
3600 16.84 16.33 1838 13.89 11.89 9.33 6.17 2.37
3700 16.72 16.03 14.85 13.12 10.83 7.91 4.35
3800 16.55 15.67 14.26 12.26 9.64 6.36 2.37
3900 16.33 15.25 13.59 11.31 8.35 4.67
4000 16.05 14.77 12.85 10.25 6.93 2.82
4200 15.35 13.59 11.10 7.83 3.71
4400 14.43 12.14 9.01 4.98
Belt width factor c5 Table 38
Belt width factor cg 1.00 1.29 1.56 1.84 2.14 2.72 3.36 4.06 4.76 6.15 7.50 8.89
Belt width reference | 100 125 150 175 200 250 300 350 400 500 600 700
Width mm | 25.4 31.8 38.1 44.5 50.8 63.5 76.2 88.9 101.6 | 127.0 | 152.4 | 177.8

Stock widths are given in bold type.
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Calculation of synchronous belt drives 3

Centre Distance Factors

N
Q
|
N
~

O©oWO~NOO O WN —

zZ-7
4
1.743
1.465
1.149

2.244
1.974
1.682
1.346

2.745
2.480
2.198
1.892
1.539

Centre Distance Factors

z-7
17
8.248
7.994
7.735
7.473
7.206

6.934
6.657
6.372
6.080
5.779

5.467
5.141
4.796
4.426
4.017

3.635

18

8.749
8.494
8.236
7.975
7.709

7.439
7.163
6.882
6.594
6.298

5.992
5.676
5.344
4.994
4.618

4.202
3.710

19

9.249
8.994
8.737
8.476
8.211

7.943
7.669
7.390
7.105
6.813

6.513
6.204
5.882
5.546
5.191

4.808
4.385
3.885

Centre distance factors
The centre distance factors make it possible to calculate
— the exact centre distance for a given belt length
or
— the exact belt length for a given centre distance
using a very simple method with the aid of Table 39.
This method is explained by way of an example in the section on “Drive

calculation data” under the headings “Centre distance a” and “Pitch length L,,”
on Pages 37 and 38.

Table 39
7 8 9 10 11 12 13 14 15 16
3.246 3.747 4.247 4.747 5.248 5.748 6.248 6.748 7.248 7.748
2.983 3.485 3.987 4.489 4.990 5.491 5.992 6.492 6.993 7.493
2.708 3.214 3.719 4.223 4.726 5.228 5.730 6.232 6.733 7.234
2.416 2.931 3.441 3.949 4.454 4.959 5.463 5.966 6.469 6.971

2.097 2.629 3.149 3.663 4174 4.682 5.189 5.694 6.199 6.703

1.729 2.299 2.838 3.364 3.882 4.396 4.907 5416 5.923 6.429
1.916 2.497 3.044 3.575 4.098 4.615 5.128 5.640 6.149
2.101 2.693 3.247 3.784 4311 4.831 5.348 5.861
2.284 2.887 3.448 3.990 4.521 5.045 5.565
2.466 3.079 3.647 4.194 4.730 5.257

2.646 3.269 3.844 4.397 4.936
2.826 3.458 4.039 4.597
3.004 3.645 4.234
3.182 3.832
3.359

Table 39

20 21 22 23 24 25 26 27 28 29

9.749 10.249 10.749 11.249 11.749 12.249 12.749 13.249 13.749 14.249
9.495 €LEER 10.495 10.995 11.496 11.996 12.496 12.996 13.496 13.996
9.238 9.738 10.239 10.739 11.240 11.740 12.241 12.741 13.241 13.742
8.977 9.479 9.980 10.481 10.982 11.482 11.983 12.484 12.984 13.485
8.714 9.216 9.717 10.219 10.720 11.222 11.723 12.224 12.725 13.226

8.446 8.949 9.452 9.954 10.456 10.958 11.460 11.962 12.463 12.965
8.174 8.678 9.182 9.686 10.189 10.692 11.195 11.697 12.199 12.701
7.897 8.403 8.909 9.414 9.918 10.422 10.926 11.429 11.932 12.435
7.615 8.123 8.631 9.137 9.643 10.149 10.654 11.158 11.662 12.166
7.326 7.838 8.348 8.857 9.364 9.871 10.378 10.883 11.389 11.893

7.031 7.546 8.059 8.5671 9.081 9.690 10.098 10.605 11.112 11.618
6.727 7.247 7.764 8.279 8.792 9.303 9.814 10.323 10.831 11.339
6.413 6.939 7.461 7.980 8.497 9.011 9.624 10.036 10.546 11.056
6.087 6.621 7.150 7.674 8.195 8.714 9.230 9.744 10.257 10.769
5.747 6.291 6.828 7.359 7.886 8.409 8.929 9.447 9.963 10.477

5.386 5.946 6.494 7.034 7.567 8.096 8.621 9.143 9.662 10.180
4.998 5.580 6.144 6.695 7.238 7.774 8.305 8.832 9.356 9.877

4.568 5.187 5.773 6.341 6.896 7.441 7.980 8.5613 9.042 9.5668
4.060 4.750 5.374 5.966 6.537 7.095 7.644 8.185 8.720 9.251
4.234 4.931 5.561 6.157 6.732 7.294 7.845 8.388 8.926

4.408 5.112 5.748 6.348 6.927 7.491 8.045 8.591

4.581 5.293 5.933 6.538 7.120 7.688 8.245

4.754 5.472 6.118 6.727 7.313 7.884

4.926 5.651 6.302 6.915 7.505

5.098 5.830 6.486 7.103

5.270 6.008 6.669
5.441 6.186
5612
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3 Calculation of synchronous belt drives

Centre Distance Factors

Zg

48

z-7
30
14.749
14.496
14.242
13.985
13.727

13.466
13.203
12.937
12.669
12.398

12.123
11.846
11.564
11.279
10.990

10.695
10.396
10.091
9.779
9.459

9.131
8.793
8.443
8.079
7.697

7.291
6.852
6.364
5.783

31

15.249
14.997
14.742
14.486
14.228

13.967
13.705
13.440
13.172
12.902

12.628
12.362
12.072
11.789
11.501

11.209
10.913
10.611
10.303

9.988

9.666
9.335
8.994
8.641
8.273

7.887
7.477
7.034
6.541
5.954

32

15.749
15.497
15.243
14.986
14.728

14.468
14.206
13.942
13.675
13.405

13.133
12.858
12,579
12.298
12.012

11.722
11.428
11.129
10.825
10.5614

10.197
9.872
9.539
9.195
8.838

8.467
8.077
7.663
7.216
6.717

6.125

33

16.249
158997
15.743
15.487
15.229

14.970
14.708
14.444
14.178
13.909

13.637
13.363
13.086
12.806
12.5622

12.234
11.942
11.646
11.345
11.038

10.725
10.405
10.078
9.741
9.394

9.035
8.660
8.267
7.849
7.397

6.894
6.295

34

16.749
16.497
16.243
15.987
15.730

15.471
15.209
14.946
14.680
14.412

14.141
13.868
13.592
13.313
13.031

12.745
12.455
12.161
11.862
11.659

11.250
10.934
10.612
10.282

9.943

9.693
9.230
8.853
8.456
8.034

7.578
7.070
6.465

35

17.249
16.997
16.743
16.488
16.230

15.971
15.710
15.447
15.182
14.915

14.645
14.373
14.098
13.820
13.539

13.255
12.967
12.675
12.379
12.078

11.772
11.461
11.143
10.818
10.486

10.144
9.791
9.425
9.045
8.644

8.219
7.759
7.246
6.635

36

17.749
17.497
17.243
16.988
16.731

16.472
16.212
15.949
15.685
15.418

15.149
14.877
14.603
14.326
14.047

13.764
13.477
13.188
12.894
12.596

12.293
11.985
11.671
11.351
11.024

10.688
10.344
9.988
9.620
9.236

8.832
8.403
7.939
7.421
6.804

37

18.249
17.997
17.744
17.488
17.232

16.973
16.713
16.451
16.187
15.920

15.652
15.381
15.108
14.832
14.5564

14.272
13.987
13.699
13.408
13.112

12.812
12.507
12.196
11.880
11.558

11.228
10.891
10.543
10.185

9.814

9.427
9.020
8.687
8.119
7.596

6.974

38

18.749
18.497
18.744
17.989
17.732

17.474
17.214
16.952
16.688
16.423

16.155
15.885
15.613
15.338
15.060

14.780
14.497
14.210
13.920
13.626

13.329
13.027
12.720
12.407
12.089

11.764
11.432
11.092
10.742
10.381

10.007
9.617
9.207
8.770
8.298

7.771
7.143

39

19.249
18.997
18.744
18.489
18.233

17.975
17.715
17.454
17.190
16.925

16.658
16.389
16.117
15.843
15.667

15.287
15.005
14.720
14.432
14.140

13.845
13.545
13.241
12.932
12.617

12.297
11.970
11.636
11.293
10.941

10.577
10.200
9.807
9.393
8.953

8.477
7.946
7.312

40

19.749
19.497
19.244
18.989
18.733

18.475
18.216
17.955
17.692
17.427

17.161
16.892
16.621
16.348
16.072

15.794
15.513
15.230
14.943
14.653

14.359
14.062
13.760
13.454
13.143

12.827
12.504
12.175
11.838
11.493

11.138
10.772
10.392
9.996
057

9.136
8.656
8.120
7.481

41

20.249
19.997
19.744
19.490
19.234

18.976
18.717
18.456
18.194
17.929

17.663
17.395
17.125
16.852
16.578

16.301
16.021
15.739
15.453
15.165

14.873
14.677
14.278
13.975
13.667

13.354
13.035
12.710
12.379
12.040

11.693
11.335
10.966
10.584
10.185

9.765
9.318
8.834
8.294
7.650

Table 39

42

20.749
20.497
20.244
19.990
19.734

19.477
19.218
18.957
18.695
18.431

18.166
17.898
17.628
17.357
17.083

16.807
16.528
16.247
15.963
15.676

15.386
15.092
14.795
14.494
14.188

13.878
13.563
13.243
12.916
12.583

12.242
11.892
11.632
11.160
10.775

10.373
9.950
9.500
9.013
8.468

7.818
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Centre Distance Factors

z

9

z-7
43
21.249
20.998
20.744
20.490
20.234

19.977
19.719
19.458
19.196
18.933

18.668
18.401
18.132
17.861
17.588

17.312
17.035
16.754
16.472
16.186

15.897
15.606
15.310
15.011
14.708

14.401
14.089
13.773
13.450
13.121

12.786
12.442
12.090
11.728
11.354

10.966
10.561
10.135
9.682
9.190

8.642
7.987

44

21.749
21.498
21.245
20.990
20.735

20.478
20.219
19.959
19.698
19.435

19.170
18.903
18.635
18.365
18.092

17.818
17.541
17.262
16.980
16.696

16.408
16.118
15.825
15.5628
15.227

14.922
14.614
14.300
13.981
13.657

13.326
12.988
12.642
12.288
11.923

11.547
11.156
10.749
10.320

9.863

9.368
8.815
8.165

45

22.249
21.998
21.745
21.491
21.235

20.978
20.720
20.460
20.199
19.936

19.672
19.406
19.138
18.868
18.597

18.323
18.047
17.769
17.488
17.205

16.919
16.630
16.338
16.043
15.745

15.442
15.136
14.825
14510
14.189

13.862
13.5630
13.190
12.842
12.485

12.118
11.739
11.346
10.936
10.504

10.044
9.645
8.988
8.323

46

22.749
22.498
22.245
21.991
21.735

21.479
21.221
20.961
20.700
20.438

20.174
19.908
19.641
19.372
19.101

18.827
18.562
18.275
17.995
17.713

17.428
17.141
16.851
16.5657
16.261

15.961
15.656
15.348
15.036
14.719

14.396
14.068
13.733
13.391
13.041

12.682
12.313
11.932
11.536
11.123

10.688
10.225
9.723
9.161
8.492

47

23.249
22.998
22.745
22.491
22.236

21.979
21.721
21.462
21.202
20.939

20.676
20.411
20.144
19875
19.604

19.332
19.058
18.781
18.502
18.221

17.938
17.652
17.363
17.071
16.776

16.478
16.176
15.870
15.560
15.246

14.927
14.602
14.272
13.936
13.592

13.240
12.879
12.507
12.123
11.725

11.309
10.871
10.405
9.899
9.334

8.6569

48

23.749
23.498
23.245
22.991
22.736

22.480
22.222
21.963
21.703
21.441

21.178
20.913
20.646
20.378
20.108

19.836
19.5663
19.287
19.009
18.729

18.446
18.161
17.874
17.583
17.290

16.994
16.694
16.390
16.083
15.772

15.456
16.135
14.808
14.476
14.138

13.792
13.438
13.074
12.701
12.314

11.914
11.495
11.054
10.685
10.076

9.5607
8.827

49

24.249
23.998
23.745
23.491
23.236

22.980
22.723
22.464
22.204
21.942

21.679
21.415
21.149
20.881
20.612

20.340
20.067
19.792
19.5615
19.236

18.955
18.671
18.384
18.095
17.803

17.509
17.211
16.909
16.604
16.295

15.982
15.665
15.342
15.014
14.680

14.339
13.991
13.635
13.270
12.894

12.505
12.102
11.681
11.237
10.765

10.253
9.680
8.995

50

24.749
24.498
24.245
23.992
23.737

23.481
23.223
22.965
22.705
22.444

22.181
21.917
21.651
21.384
21.115

20.844
20.572
20.297
20.021
19.743

19.462
ML 74)
18.894
18.607
18.316

18.023
17.727
17.427
17.124
16.818

16.507
16.192
15.873
15.5648
15.219

14.883
14.540
14.191
13.832
13.465

13.087
12.696
12.290
11.866
11.420

10.944
10.429
9.852
9.163

51

25.249
24.998
24.745
24.492
24.237

23.981
23.724
23.465
23.206
22.945

22.682
22.419
22.153
21.886
21.618

21.348
21.076
20.802
20.5627
20.249

19.970
19.688
19.404
19.117
18.828

18.5636
18.241
17.944
17.643
17.338

17.030
16.718
16.402
16.081
15.765

15.423
15.085
14.741
14.389
14.029

13.659
13.279
12.886
12.478
12.051

11.602
11.124
10.605
10.024

9.330

52

25.749
25.498
25.245
24.992
24.737

24.481
24.224
23.966
23.707
23.446

23.184
22.920
22.655
22.389
22121

21.851
21.5680
21.507
21.032
20.755

20.477
20.196
19.913
19.627
19:339

19.049
18.755
18.459
18.160
17.858

17.562
17.242
16.929
16.611
16.288

15.960
15.627
15.287
14.941
14.587

14.225
13.854
13.471
13.075
12.665

12.236
11.784
11.303
10.780
10.196

9.498

53

26.249
25.998
25.746
25.492
25.237

24.982
24.725
24.467
24.208
23.947

23.685
23.422
23.157
22.891
22.624

22.355
22.084
21.812
21.537
21.261

20.983
20.703
20.421
20.137
19.850

19.561
19.269
18.974
18.677
18.376

18.072
17.765
17.454
17.138
16.819

16.494
16.165
15.830
15.489
15.141

14.785
14.421
14.047
13.663
13.265

12.8562
12.420
11.966
11.482
10.956

10.368
9.665

54

26.749
26.498
26.246
25.992
25.738

25.482
25.225
24.967
24.708
24.448

24.187
23.924
23.659
23.394
23.127

22.858
22.588
22.316
22.042
21.767

21.490
21.210
20.929
20.646
20.360

20.072
19.781
19.488
19.192
18.893

18.591
18.286
17.977
17.664
17.348

17.027
16.701
16.369
16.033
15.690

15.340
14.982
14.616
14.241
13.854

13.454
13.039
12.605
12.148
11.660

11.131
10.540
9.832

Table 39

55

27.249
26.998
26.746
26.492
26.238

25.982
25.726
25.468
25.209
24.949

24.688
24.425
24.161
23.896
23.629

23.361
23.091
22.820
22.547
22.272

21.996
21.717
21.437
21.164
20.870

20.583
20.293
20.001
19.707
19.410

19.109
18.806
18.499
18.189
17.875

17.556
17.234
16.906
16.573
16.235

15.890
16.5639
15.179
14.811
14.434

14.045
13.642
13.225
12.789
12.329

11.839
11.307
10.711

9.999

49



3 Calculation of synchronous belt drives

Centre Distance Factors

Zg

50

z-7
56
27.750
27.498
27.246
26.992
26.738

26.483
26.226
25.969
25.710
25.450

25.189
24.927
24.663
24.398
24.132

23.864
23.595
23.324
23.051
22.777

22.501
22.224
21.944
21.662
21.379

21.093
20.805
20.5614
20.221
19.925

19.627
19.325
19.020
18.712
18.400

18.085
17.765
17.440
17111
16.777

16.437
16.090
15.737
15.376
15.006

14.626
14.235
13.831
13.411
12.972

12,510
12.017
11.482
10.883
10.166

57

28.250
27.998
27.746
27.493
27.238

26.983
26.727
26.469
26.211
25.951

25.690
25.428
25.165
24.900
24.634

24.367
24.098
23.828
23.556
23.282

23.007
22.730
22.451
22.170
21.887

21.602
21.3156
21.026
20.734
20.440

20.143
19.843
19.540
19.234
18.924

18.611
18.294
17.972
17.647
17.316

16.980
16.638
16.290
15.935
15.672

15.200
14.818
14.425
14.019
13.697

13.155
12.691
12.195
11.656
11.054

10.333

58

28.750
28.498
28.246
27.993
27.739

27.483
27.227
26.970
26.712
26.452

26.191
25.930
25.667
25.402
25.137

24.869
24.601
24.331
24.060
23.787

23.512
23.236
22.958
22.678
22.396

22.112
21.826
21.637
21.247
20.954

20.658
20.360
20.058
19.754
19.447

19.136
18.821
18.502
18.180
17.852

17.520
17.183
16.839
16.489
16.132

15.768
15.394
15.010
14.615
14.207

13.782
13.339
12.871
12.372
11.831

11.225
10.500

59

29.250
28.998
28.746
28.493
28.239

27.984
27.728
27.470
27.212
26.953

26.693
26.431
26.168
25.904
25.639

25.372
25.104
24.835
24.564
24.291

24.017
23.741
23.464
23.185
22.903

22.620
22.335
22.048
21.759
21.467

21.172
20.876
20.576
20.273
19.968

19.659
19.347
19.031
18.711
18.386

18.058
17.724
17.385
17.040
16.688

16.329
15.963
15.587
15.202
14.805

14.394
13.967
13.5621
13.051
12.550

12.006
11.396
10.667

60

29.750
29.498
29.246
28.993
28.739

28.484
28.228
27.971
27.713
27.454

27.194
26.932
26.670
26.406
26.141

25.875
25.607
25.338
25.067
24.795

24.622
24.247
23.970
23.691
23.411

23.129
22.845
22.558
22.270
21.979

21.686
21.391
21.093
20.792
20.488

20.181
19.871
19.557
19.240
18.918

18.593
18.262
17.927
17.5686
17.240

16.887
16.5626
16.158
156.781
15.393

14.994
14.681
14.152
13.704
13.231

12.727
12.180
11.667
10.833

61

30.250
281998
29.746
29.493
29.239

28.984
28.728
28.471
28.214
27.955

27.695
27.433
27.171
26.908
26.643

26.377
26.110
25.841
25.571
25.299

25.026
24.7562
24.476
24.198
23.918

23.637
23.363
23.068
22.781
22.491

22.199
21.905
21.608
21.309
21.007

20.702
20.394
20.082
19.767
19.448

19.126
18.798
18.467
18.130
17.788

17.439
17.085
16.723
16.352
15.973

15.584
15.183
14.768
14.337
13.886

13.411
12.904
12.354
11.738
11.000

62

30.750
30.498
30.246
29.993
29.739

29.484
29.229
28.972
28.714
28.455

28.196
27.935
27.673
27.409
27.145

26.879
26.612
26.344
26.074
25.803

25.631
745, 7X57/
24.981
24.704
24.425

24.145
23.862
23.5678
23.291
23.003

22.712
22.419
22124
21.826
21.525

21.222
20.915
20.606
20.293
19.977

19.657
19.332
19.004
18.671
18.332

17.988
17.639
17.282
16.919
16.5647

16.166
16.774
15.371
14.954
14.621

14.068
13.691
13.081
12.628
11.908

11.166

63

31.250
30.998
30.746
30.493
30.239

29.985
29.729
29.472
29.215
28.956

28.697
28.436
28.174
27.911
27.647

27.381
27.115
26.847
26.578
26.307

26.035
25.762
25.487
25.210
24.932

24.652
24.370
24.087
23.801
23514

23.224
22.932
22.638
22.341
22.042

21.741
21.436
21.128
20.818
20.503

20.186
19.864
198589,
19.209
18.874

18.534
18.189
17.838
17.480
17.114

16.741
16.358
15.965
15.560
15.141

14.705
14.250
13.770
13.258
12.702

12.079
11.333

64

31.750
31.498
31.246
30.993
30.740

30.485
30.229
29.973
29.715
29.457

29.197
28.937
28.675
28.413
28.149

27.884
27.617
27.350
27.081
26.811

26.539
26.266
25.992
25.716
25.438

25.159
24.878
24.595
24.311
24.024

23.735
23.445
23.152
22.856
22.559

22.258
21.955
21.650
21.341
21.029

20.713
20.394
20.072
19.745
19.413

19.077
18.736
18.389
18.036
17.676

17.309
16.934
16.550
16.155
15.748

15.327
14.889
14.432
13.950
13.435

12.876
12.249
11.499

65

32.250
31.998
31.746
31.494
31.240

30.985
30.730
30.473
30.216
29.958

29.698
29.438
29.177
28.914
28.650

28.386
28.120
27.853
27.584
27.314

27.043
26.771
26.497
26.221
25.944

25.666
25.385
25.103
24.820
24.534

24.246
23.957
23.665
23.371
23.074

22.775
22.474
22.170
21.863
21.553

21.239
20.923
20.603
20.278
19.950

19.617
19.280
18.937
18.689
18.234

17.873
17.504
17.127
16.741
16.344

15.935
16.613
15.073
14.613
14.129

13.611
13.049
12.419
11.665

66

32.750
32.498
32.246
31.994
31.740

31.485
31.230
30.974
30.717
30.458

30.199
29.939
29.678
29.416
29.1562

28.888
28.622
28.355
28.087
27.818

27.547
27.275
27.001
26.727
26.450

26.172
25.893
25.611
25.328
25.043

24.757
24.468
24177
23.884
23.589

23.292
22.992
22.689
22.384
22.076

21.764
21.450
21.132
20.810
20.485

20.155
19.821
19.482
19.138
18.788

18.432
18.069
17.699
17.320
16.932

16.534
16.123
15.698
15.256
14.795

14.307
13.788
13.223
12.590
11.832

67

33.250
32.998
32.746
32.494
32.240

31.986
31.730
31.474
31.217
30.959

30.700
30.440
30.179
29.917
29.654

29.390
29.124
28.858
28.590
28.321

28.051
27.779
27.506
27.232
26.956

26.678
26.399
26.119
25.837
25.553

25.267
24.979
24.689
24.397
24.103

23.807
23.508
23.207
22.904
22.597

22.288
21.975
21.660
21.340
21.017

20.691
20.360
20.024
19.684
19.338

18.987
18.629
18.265
17.893
17.613

17.123
16.723
16.310
15.883
15.440

14.976
14.486
13.964
13.396
12.760

11.998

Table 39

68

33.750
33.498
33.247
32.994
32.740

32.486
32.231
31.975
31.718
31.460

31.201
30.941
30.680
30.418
30.165

29.891
29.626
29.360
29.093
28.824

28.554
28.283
28.010
27.737
27.461

27.184
26.906
26.626
26.345
26.061

25.776
25.489
25.201
24.910
24.617

24.322
24.025
23.725
23.423
23.118

22.810
22.499
22.186
21.869
21.548

21.224
20.896
20.564
20.227
19.885

19.538
19.186
18.827
18.461
18.087

17.705
17.314
16.912
16.497
16.068

15.623
15.156
14.665
14.140
13.569

12.930
12.164



Calculation of synchronous belt drives 3

Centre Distance Factors

z

9

z-7
69
34.250
33.999
33.747
33.494
33.240

32.986
32.731
32.475
32.218
31.960

31.702
31.442
31.181
30.920
30.657

30.393
30.128
29.862
29.5695
29.327

29.058
28.787
28.515
28.241
27.966

27.690
27.412
27.133
26.8562
26.570

26.286
26.000
25.712
25.422
25.130

24.836
24.540
24.242
23.941
23.637

23.331
23.023
22.711
22.396
22.078

21.756
21.431
21.101
20.768
20.430

20.086
19.738
19.384
19.023
18.656

18.281
17.897
17.504
17.100
16.684

16.253
15.805
15.337
14.843
14.315

13.742
13.100
12.330

70

34.750
34.499
34.247
33.994
33.741

33.486
33.231
32.975
32.719
32.461

32.202
31.943
31.682
31.421
31.168

30.895
30.630
30.365
30.098
29.830

29.561
29.290
29.019
28.746
28.471

28.196
27.919
27.640
27.360
27.078

26.794
26.509
26.222
25.933
25.643

25.350
25.065
24.758
24.458
24.166

23.852
23.5645
23.235
22.922
22.606

22.286
21.963
21.637
21.306
20.971

20.632
20.287
19:937
19.582
19.220

18.851
18.474
18.089
17.694
17.289

16.870
16.438
15.988
15.517
15.021

14.491
13.915
13.269
12.496

71

35.250
34.999
34.747
34.494
34.241

33.987
33.732
33.476
33.219
32.962

32.703
32.444
32.183
31.922
31.660

31.397
31.132
30.867
30.600
30.333

30.064
29.794
29.523
29.250
28.976

28.701
28.425
28.146
27.867
27.586

27.303
27.019
26.732
26.444
26.165

25.863
25.569
25.273
24.975
24.674

24.371
24.066
23.7567
23.446
23.132

22.815
22.494
22.170
21.842
21.510

21.174
20.833
20.488
20.136
19.779

19.416
19.045
18.667
18.280
17.884

17.477
17.057
16.622
16.170
15.698

15.199
14.667
14.088
13.439
12.662

72

35.750
356.499
35.247
34.994
34.741

34.487
34.232
33.976
33.720
33.462

33.204
32.945
32.684
32.423
32.161

31.898
31.634
31.369
31.103
30.836

30.567
30.297
30.027
29.754
29.481

29.206
28.930
28.653
28.374
28.093

27.811
27.527
27.242
26.955
26.666

26.375
26.082
25.787
25.490
25.191

24.890
24.586
24.279
23.970
23.657

23.342
23.024
22.702
22.377
22.048

21.714
21.377
21.035
20.688
20.335

19.977
19.612
19.240
18.860
18.472

18.073
17.664
17.243
16.806
16.352

15.878
16.377
14.842
14.260
13.609

73

36.250
36.999
35.747
35.494
35.241

34.987
34.732
34.476
34.220
33.963

33.704
33.445
33.185
32.925
32.663

32.400
32.136
31.871
31.605
31.338

31.070
30.801
30.530
30.259
29.986

29.711
29.436
28.159
28.880
28.600

28.319
28.036
27.751
27.465
27177

26.887
26.595
26.302
26.006
25.708

25.407
25.105
24.800
24.492
24.181

23.868
23.662
23.232
22.909
22.583

22.2562
21.918
21.579
21.236
20.887

20.533
20.174
19.807
19.434
19.052

18.663
18.263
17.852
17.428
16.990

16.534
16.057
15.564
15.017
14.433

74

36.750
36.499
36.247
35.994
35.741

35.487
36.232
34.977
34.720
34.463

34.205
33.946
33.686
33.426
33.164

32.901
32.638
32.373
32.107
31.841

31.573
31.304
31.034
30.763
30.490

30.216
29.941
29.665
29.387
29.107

28.827
28.544
28.261
27.975
27.688

27.399
27.108
26.815
26.520
26.223

25.924
25.623
25.319
25.013
24.704

24.393
24.078
23.761
23.440
23.116

22.789
22.457
22.121
21.781
21.437

21.087
20.731
20.370
20.002
19.627

19.245
18.853
18.452
18.039
17.614

17.174
16.716
16.237
16.732
15.192

75

37.250
36.999
36.747
36.494
36.241

35.987
35.733
35.477
36.221
34.964

34.706
34.447
34.187
33.927
33.665

33.403
33.139
32.875
32.610
32.343

32.076
31.807
31.537
31.266
30.994

30.721
30.446
30.170
29.893
29.614

29.334
29.062
28.769
28.484
28.198

27.910
27.620
27.328
27.034
26.738

26.441
26.141
25.838
25.5634
25.226

24.916
24.604
24.288
23.970
23.648

23.323
22.994
22.661
22.324
21.983

21.637
21.286
20.929
20.567
20.197

19.821
19.437
19.044
18.641
18.226

17.799
17.357
16.898
16.417
15.909

76

37.750
37.499
37.247
36.994
36.741

36.487
36.233
356.977
35.721
35.464

35.206
34.948
34.688
34.428
34.167

33.904
33.641
33.377
33.112
32.846

32.578
32.310
32.041
31.770
31.498

31.225
30.951
30.676
30.399
30.121

29.841
29.560
29.278
28.994
28.708

28.420
28.131
27.840
27.548
27.253

26.956
26.657
26.356
26.053
25.747

25.439
25.128
24.814
24.498
24.178

23.856
23.529
23.199
22.865
22527

22.184
21.837
21.485
21.127
20.763

20.392
20.014
19.628
19.234
18.829

18.413
17.984
17.541
17.079
16.596

77

38.250
37.999
37.747
37.495
37.241

36.988
36.733
36.478
36.222
35.965

35.707
356.448
35.189
34.929
34.668

34.406
34.143
33.879
33.614
33.348

33.081
32.813
32.544
32.274
32.002

31.730
31.456
31.181
30.905
30.627

30.348
30.068
29.786
29.502
29.217

28.931
28.642
28.352
28.061
27.767

27.471
27.174
26.874
26.572
26.267

25.961
25.651
25.339
25.025
24.707

24.386
24.062
23.735
23.408
23.068

22.729
22.385
22.037
21.683
21.324

20.958
20.586
20.207
19.820
19.424

19.017
18.600
18.169
17.724
17.260

78

38.760
38.499
38.241
37.995
37.742

37.488
37.233
36.978
36.722
36.465

36.208
35.949
35.690
35.430
35.169

34.907
34.644
34.381
34.116
33.850

33.584
33.316
33.047
32.777
32.506

32.234
31.961
31.686
31.410
31.133

30.865
30.575
30.294
30.011
29.727

29.441
29.163
28.864
28.5673
28.280

27.986
27.689
27.390
27.090
26.787

26.481
26.174
25.863
25.560
25.235

24.916
24.594
24.269
23.940
23.608

23.271
22.931
22.586
22.236
21.881

21.520
21.164
20.780
20.400
20.011

19.613
19.205
18.786
18.354
17.907

79

39.250
38.999
38.747
38.495
38.242

37.988
37.734
37.478
37.222
36.966

36.708
36.450
36.191
35.931
35.670

35.408
35.146
34.882
34.618
34.362

34.086
33.819
33.560
33.281
33.010

32.738
32.465
32.191
31.916
31.639

31.361
31.082
30.801
30.519
30.235

29.950
29.664
29.375
29.085
28.793

28.500
28.204
27.907
27.607
27.305

27.001
26.695
26.386
26.075
25.761

25.444
25.124
24.801
24.475
24.145

23.812
23.474
23.132
22.786
22.435

22.079
21.717
21.349
20.974
20.5692

20.202
19.803
19.393
18.972
18.539

80

39.750
39.499
39.247
38.995
38.742

38.488
38.234
37.979
37.723
37.466

37.209
36.951
36.692
36.432
36.171

35.910
35.647
35.384
35.120
34.8b5

34.588
34.321
34.053
33.784
33.514

33.242
32.970
32.696
32.421
32.145

31.867
31.5689
31.308
31.027
30.744

30.459
30.174
29.886
29.697
29.306

29.013
28.718
28.422
28.124
27.823

27.520
27.215
26.908
26.598
26.286

25.971
25.663
25.332
25.008
24.681

24.350
24.015
23.677
23.334
22.986

22.634
22.276
21.918
21.544
21.168

20.784
20.393
19.992
19.581
19.158

Table 39

81

40.250
881999
39.747
39.495
39.242

38.988
38.734
38.479
38.223
37.967

37.709
37.451
37.192
36.933
36.672

36.411
36.149
35.886
35.622
35.357

35.091
34.824
34.556
34.287
34.017

33.746
33.474
33.200
32.926
32.650

32.373
32.095
31.816
31.635
31.2562

30.968
30.683
30.396
30.108
29.818

29.526
29.232
28.937
28.639
28.340

28.039
27.735
27.429
27.121
26.810

26.497
26.181
25.862
25.540
25.215

24.886
24.564
24.218
23.879
23.635

23.186
22.832
22.474
22.109
21.738

21.361
20.976
20.5683
20.181
19.768

51



3 Calculation of synchronous belt drives

Centre Distance Factors

Zg

52

z-7
82
40.750
40.499
40.247
39.995
39.742

39.488
39.234
38.979
38.723
38.467

38.210
37.9562
37.693
37.434
37.173

36.912
36.650
36.387
36.122
35.859

35.5693
36.326
35.069
34.790
34.520

34.250
33.978
33.705
33.431
33.166

32.879
32.601
32.322
32.042
31.760

31.477
31.192
30.906
30.619
30.329

30.038
29.746
29.451
29.1565
28.857

28.556
28.254
27.949
27.642
27.333

27.021
26.707
26.390
26.070
25.747

25.421
25.091
24.758
24.421
24.080

23.735
23.385
23.031
22.671
22.305

21.933
21.554
21.168
20.773
20.369

83

41.250
40.999
40.747
40.495
40.242

39.989
39.734
39.479
39.224
38.967

38.710
38.453
38.194
37.935
37.674

37.413
37.151
36.889
36.625
36.361

36.095
36.829
35.561
35.293
35.024

34.753
34.482
34.209
33.936
33.661

33.385
33.107
32.829
32.549
32.268

31.985
31.701
31.416
31.129
30.841

30.550
30.259
29.965
29.670
29.372

29.073
28.772
28.469
28.163
27.855

27.545
27.232
26.917
26.599
26.278

25.954
25.627
25.296
24.962
24.624

24.282
23.936
23.585
23.229
22.867

22.500
22127
21.747
21.359
20.963

84

41.750
41.499
41.247
40.995
40.742

40.489
40.235
39.980
39.724
39.468

39.211
38.9563
38.695
38.435
38.175

37.914
37.653
37.390
37.127
36.862

36.597
36.331
36.064
35.796
35.5627

35.257
34.986
34.714
34.440
34.166

33.890
33.613
33.335
33.056
32.775

32.494
32.210
31.9256
31.639
31.351

31.062
30.771
30.478
30.184
29.888

29.590
29.289
28.987
28.683
28.377

28.068
27.757
27.443
27.127
26.808

26.486
26.161
25.832
25.501
25.165

24.826
24.483
24.136
23.783
23.426

23.064
22.695
22.321
21.939
21.550

85

42.250
41.999
41.747
41.495
41.242

40.989
40.735
40.480
40.224
39.968

39.711
39.454
39.195
38.936
38.676

38.416
38.164
37.892
37.628
37.364

37.099
36.833
36.567
36.299
36.030

35.760
35.489
35.218
34.945
34.671

34.396
34.119
33.842
33.563
33.283

33.001
32.719
32.434
32.149
31.862

31.5673
31.283
30.991
30.698
30.402

30.105
29.806
29.505
29.202
28.897

28.590
28.280
27.968
27.653
27.336

27.016
26.693
26.367
26.038
25.705

25.369
25.028
24.684
24.335
23.982

23.624
23.260
22.890
22514
22.132

86

42.750
42.499
42.247
41.995
41.742

41.489
41.235
40.980
40.725
40.469

40.212
39.954
39.696
39.437
39.177

38.917
38.655
38.393
38.130
37.866

37.601
37.336
37.069
36.802
36.533

36.264
35.993
35.722
35.449
35.175

34.901
34.625
34.348
34.069
33.790

33.509
33.227
32.943
32.658
32.372

32.084
31.795
31.5604
31.211
30.917

30.621
30.323
30.023
29.721
29.417

29.111
28.803
28.492
28.179
27.863

27.545
27.224
26.900
26.573
26.243

25.909
25.571
25.230
24.885
24.535

24.180
23.821
23.456
23.085
22.708

87

43.250
42.999
42.747
42.495
42.242

41.989
41.735
41.480
41.225
40.969

40.712
40.455
40.197
39.938
39.678

39.418
39.166
38.894
38.632
38.368

38.103
37.838
37.572
37.304
37.036

36.767
36.497
36.226
35.953
35.680

35.406
35.130
34.854
34.576
34.297

34.016
33.735
33.452
33.167
32.882

32.595
32.306
32.016
31.724
31.430

31.136
30.838
30.539
30.239
29.936

29.631
29.324
29.015
28.703
28.389

28.073
27.754
27.432
27.107
26.779

26.447
26.112
256.774
25.431
25.085

24.734
24.378
24.018
23.651
23.279

88

43.750
43.499
43.247
42.995
42.743

42.489
42.235
41.961
41.725
41.469

41.213
40.955
40.697
40.439
40.179

39.919
39.658
39.396
39.133
38.870

38.605
38.340
38.074
37.807
37.539

37.270
37.000
36.729
36.457
36.185

35.911
35.635
35.3569
35.082
34.803

34.523
34.242
33.960
33.676
33.391

33.105
32.817
32.5627
32.236
31.944

31.649
31.3563
31.056
30.756
30.454

30.151
29.845
29.537
29.227
28.915

28.600
28.282
27.962
27.639
27.313

26.984
26.651
26.316
25.976
25.633

25.285
24.933
24576
24.214
23.847

89

44.250
43.999
43.747
43.495
43.243

42.989
42.735
42.481
42.226
41.970

41.713
41.456
41.198
40.939
40.680

40.420
40.159
39.897
39.635
39.371

39.107
38.842
38.576
38.309
38.042

37.773
37.504
37.233
36.961
36.689

36.415
36.141
35.865
35.588
35.310

35.030
34.750
34.468
34.185
33.900

33.616
33.327
38.039
32.748
32.457

32.163
31.868
31.571
31.272
30.972

30.669
30.365
30.058
29.750
29.439

29.125
28.809
28.491
28.170
27.846

27.519
27.189
26.8b5
26.519
26.178

25.833
25.485
25.132
24.774
24.410

90

44.750
44.499
44.247
43.995
43.743

43.489
43.236
42.981
42.726
42.470

42.214
41.957
41.699
41.440
41.181

40.921
40.660
40.398
40.136
39.873

39.609
39.344
39.078
38.812
38.644

38.276
38.007
37.737
37.465
37.193

36.920
36.645
36.370
36.094
36.816

35.537
36.257
34.976
34.693
34.409

34.124
33.838
33.550
33.260
32.969

32.676
32.382
32.086
31.788
31.489

31.188
30.884
30.579
30.272
29.962

29.650
29.336
29.019
28.700
28.378

28.053
27.725
27.394
27.059
26.721

26.380
26.034
25.684
25.330
24.971

91

45.250
44.999
44.747
44.495
44.243

43.990
43.736
43.481
43.226
42.970

42.714
42.457

42.199
41.941
41.682

41.422
41.161
40.900
40.637
40.374

40.111
39.846
39.581
39.314
39.047

38.779
38.5610
38.240
37.969
37.697

37.424
37.1560
36.875
36.599
36.322

36.044
36.764
35.483
35.201
34.918

34.633
34.347
34.060
33.771
33.481

33.189
32.896
32.601
32.304
32.005

31.705
31.403
31.099
30.793
30.484

30.174
29.861
29.546
29.228
28.908

28.685
28.259
27.930
27.598
27.263

26.924
26.581
26.234
25.883
25.528

92

45.750
45.499
45.247
44.995
44.743

44.490
44.236
43.982
43.726
43.471

43.214
42.957
42.700
42.441
42.182

41.923
41.662
41.401
41.139
40.876

40.612
40.348
40.083
39.817
39.550

39.282
39.013
38.743
38.473
38.201

37.929
37.655
37.380
37.105
36.828

36.550
36.271
35.991
36.709
36.426

35.142
34.857
34.570
34.282
33.993

33.702
33.409
33.115
32.819
32.621

32.222
31.921
31.618
31.313
31.006

30.697
30.385
30.072
29.756
29.437

29.116
28.792
28.465
28.135
27.802

27.466
27.126
26.782
26.434
26.082

93

46.250
45.999
45.747
45.496
45.243

44.990
44.736
44.482
44.227
43.971

43.715
43.458
43.200
42.942
42.683

42.424
42.163
41.902
41.640
41.377

41.124
40.850
40.585

40.3'9
40.052

39.785
39.5616
39.247
38.976
38.705

38.433
38.160
37.885
37.610
37.334

37.056
36.778
36.498
36.217
35.935

35.651
35.366
35.080
34.793
34.504

34.214
33.922
33.628
33.333
33.037

32.739
32.438
32.136
31.833
31.627

31.219
30.909
30.5697
30.282
29.965

29.646
29.323
722 Bk
28.671
28.340

28.006
27.669
27.328
26.983
26.634

Table 39

94

46.750
46.499
46.247
45.996
45.743

45.490
45.236
44.982
44.727
44.471

44.215
43.958
43.701
43.443
43.184

42.924
42.664
42.403
42.141
41.879

41.616
41.352
41.087
40.821
40.555

40.287
40.019
39.750
39.480
39.209

38.937
38.664
38.390
38.115
37.839

37.562
37.284
37.005
36.724
36.442

36.160
35.875
35.590
35.303
35.015

34.725
34.434
34.142
33.848
33.662

33.254
32.955
32.664
32.3562
32.047

31.740
31.431
31.121
30.808
30.492

30.174
29.854
29.531
29.205
28.876

28.544
28.209
27.871
27.529
27.183



Calculation of synchronous belt drives 3

Centre Distance Factors

z

9

z-7
95
47.250
46.999
46.748
46.496
46.243

45.990
45.736
45.482
45.227
44.972

44.716
44.459
44.202
43.943
43.685

43.425
43.165
42.904
42.643
42.380

42.117
41.853
41.589
41.323
41.057

40.790
40.5622
40.253
39.983
39.713

39.441
39.168
38.895
38.620
38.345

38.068
37.790
37.511
37.231
36.950

36.668
36.384
36.099
35.813
35.526

35.237
34.946
34.664
34.361
34.066

33.770
33.472
33.172
32.870
32.566

32.261
31.9563
31.644
31.332
31.018

30.702
30.383
30.062
29.738
29.411

29.081
28.749
28.413
28.073
27.730

96

47.750
47.499
47.248
46.996
46.743

46.490
46.237
45.982
45.728
45.472

45.216
44.959
44.702
44.444
44.185

43.926
43.666
43.405
43.144
42.882

42.619
42.365
42.091
41.825
41.569

41.292
41.025
40.756
40.487
40.216

39.945
39.673
39.399
39.125
38.850

38.574
38.296
38.018
37.738
37.458

37.176
36.893
36.608
36.323
36.036

35.748
35.458
35.167
34.874
34.580

34.285
33.987
33.688
33.388
33.085

32.781
32.474
32.166
31.856
31.643

31.228
30.911
30.5692
30.269
29.945

29.617
29.286
28.953
28.616
28.275

97

48.250
47.999
47.748
47.496
47.243

46.990
46.737
46.483
46.228
45.972

45.716
45.460
45.203
44.945
44.686

44.427
44.167
43.906
43.645
43.383

43.120
42.857
42.593
42.328
42.062

41.795
41.627
41.259
40.990
40.720

40.449
40.177
39.904
39.630
39.355

39.079
38.802
38.524
38.245
37.965

37.684
37.401
37.117
36.832
36.546

36.258
35.969
35.679
35.387
35.094

34.799
34.503
34.204
33.905
33.603

33.300
32.995
32.688
32.379
32.067

31.754
31.438
31.120
30.800
30.477

30.151
29.822
29.491
29.1566
28.818

98

48.750
48.499
48.248
47.996
47.743

47.490
47.237
46.983
46.728
46.473

46.217
45.960
45.703
45.445
45.187

44.928
44.668
44.408
44.146
43.884

43.622
43.359
43.094
42.830
42.564

42.297
42.030
41.762
41.493
41.223

40.952
40.681
40.408
40.135
39.860

39.585
39.308
39.030
38.762
38.472

38.191
37.909
37.626
37.341
37.056

36.769
36.480
36.191
35.900
35.607

35.313
36.017
34.720
34.421
34.121

33.819
33.615
33.209
32.901
32.591

32.279
31.964
31.648
31.329
31.008

30.684
30.357
30.028
29.695
29.360

99

49.250
48.999
48.748
48.496
48.243

47.990
47.737
47.483
47.228
46.973

46.717
46.461
46.204
45.946
45.688

45.429
45.169
44.909
44.647
44.386

44.123
43.860
43.596
43.331
43.066

42.800
42.533
42.265
41.996
41.727

41.456
41.185
40.912
40.639
40.365

40.090
39.814
39.636
39.2568
38.979

38.699
38.417
38.134
37.850
37.565

37.279
36.991
36.702
36.412
36.120

35.826
35.5632
35.235
34.937
34.638

34.337
34.034
33.729
33.422
33.113

32.803
32.490
32.175
31.857
31.5628

31.215
30.891
30.563
30.233
29.899

100

49.750
49.499
49.248
48.996
48.743

48.491
48.237
47.983
47.728
47.473

47.217
46.961
46.704
46.446
46.188

45.929
45.670
45.410
45.149
44.887

44.625
44.362
44.098
43.833
43.568

43.302
43.035
42.768
42.499
42.230

41.960
41.688
41.417
41.144
40.870

40.595
40.319
40.042
39.765
39.486

39.206
38.925
38.642
38.359
38.074

37.789
37.501
37.213
36.923
36.632

36.340
36.046
35.750
35.453
36.154

34.854
34.5562
34.248
33.943
33.635

33.326
33.014
32.700
32.384
32.066

31.746
31.423
31.097
30.769
30.437

101

50.250
49.999
49.748
49.496
49.244

48.991
48.737
48.483
48.229
47.974

47.718
47.462
47.205
46.947
46.689

46.430
46.171
45.911
45.650
45.388

45.126
44.863
44.600
44.335
44.070

43.804
43.538
43.270
43.002
42.733

42.463
42.192
41.921
41.648
41.374

41.100
40.825
40.548
40.271
39.992

39.713
39.432
39.150
38.867
38.583

38.298
38.012
37.724
37.435
37.144

36.852
36.569
36.264
35.968
35.670

35.371
35.070
34.767
34.463
34.166

33.848
33.5638
33.225
32.911
32.5694

32.275
31.954
31.630
31.303
30.974

102

50.750
50.499
50.248
49.996
49.744

49.491
49.237
48.983
48.729
48.474

48.218
47.962
47.705
47.448
47.190

46.931
46.671
46.412
46.151
45.889

45.628
45.365
45.101
44.837
44.572

44.307
44.040
43.773
43.505
43.236

42.966
42.696
42.424
42.152
41.879

41.605
41.330
41.054
40.777
40.499

40.219
39.939
39.658
39.376
39.092

38.807
38.621
38.234
37.946
37.656

37.365
37.072
36.778
36.483
36.186

35.887
35.687
35.285
34.982
34.677

34.369
34.060
33.749
33.436
33.121

32.803
32.483
32.161
31.836
31.509

103

51.250
50.999
50.748
50.496
50.244

49.991
49.737
49.484
49.229
48.974

48.719
48.462
48.206
47.948
47.690

47.432
47.172
46.912
46.662
46.391

46.129
45.866
45.603
45.339
45.074

44.809
44.543
44.276
44.008
43.739

43.470
43.199
42.928
42.656
42.383

42.110
41.835
41.559
41.282
41.005

40.726
40.446
40.166
39.884
39.601

39.316
39.031
38.744
38.456
38.167

37.877
37.5685
37.292
36.997
36.701

36.403
36.104
35.803
35.501
35.196

34.890
34.582
34.273
33.961
33.647

33.331
33.012
32.692
32.369
32.043

104

51.750
51.499
51.248
50.996
50.744

50.491
50.238
49.984
49.729
49.474

49.219
48.963
48.706
48.449
48.191

47.932
47.673
47.413
47.163
46.892

46.630
46.368
46.105
45.841
45.576

45.311
45.045
44.778
44.510
44.242

43.973
43.703
43.432
43.160
42.888

42.614
42.340
42.064
41.788
41.511

41.233
40.9563
40.673
40.391
40.109

39.825
39.540
39.264
38.967
38.678

38.389
38.097
37.805
37.511
37.216

36.919
36.620
36.320
36.019
36.716

35.411
35.104
34.795
34.484
34.172

33.857
33.540
33.221
32.900
32.576

105

52.250
5399
51.748
51.496
51.244

50.991
50.738
50.484
50.230
49.975

49.719
49.463
49.206
48.949
48.691

48.433
48.174
47.914
47.654
47.393

47.131
46.869
46.606
46.342
46.078

45.813
45.547
45.281
45.013
44.745

44.476
44.206
43.936
43.664
43.392

43.119
42.845
42.570
42.294
42.017

41.739
41.460
41.180
40.899
40.617

40.334
40.049
39.764
39.477
39.189

38.900
38.610
38.318
38.025
37.730

37.434
37.136
36.837
36.537
36.234

35.930
35.624
35.317
35.007
34.696

34.383
34.067
33.749
33.429
33.107

106

52.750
52.499
52.248
51.996
51.744

51.491
51.238
50.984
50.730
50.475

50.219
49.963
49.707
49.450
49.192

48.934
48.675
48.415
48.165
47.894

47.633
47.371
47.108
46.844
46.580

46.315
46.049
45.783
45.516
45.248

44.979
44.710
44.439
44.168
43.896

43.623
43.349
43.075
42.799
42.523

42.245
41.966
41.687
41.406
41.125

40.842
40.558
40.273
39.987
39.700

39.411
39.121
38.830
38.538
38.244

37.948
37.662
37.363
37.054
36.762

36.449
36.144
35.838
35.530
36.219

34.907
34.593
34.277
33.958
33.638

Table 39

107

53.250
528999
52.748
52.496
52.244

51.991
51.738
51.484
51.230
50.975

50.720
50.464
50.207
49.950
49.693

49.434
49.176
48.916
48.656
48.395

48.134
47.872
47.609
47.346
47.082

46.817
46.551
46.285
46.018
45.751

45.482
45.213
44.943
44.672
44.400

44.127
43.854
43.580
43.304
43.028

42.751
42.473
42.194
41.914
41.632

41.350
41.067
40.782
40.497
40.210

39.922
39.633
39.342
39.050
38.767

38.463
38.167
37.869
37.570
37.270

36.968
36.664
36.358
36.051
36.742

35.431
35.118
34.803
34.486
34.167

53



3 Calculation of synchronous belt drives

Centre Distance Factors

Zg

54

z-7
108
53.750
53.499
53.248
52.996
52.744

52.491
52.238
51.984
51.730
51.475

51.220
50.964
50.708
50.451
50.193

49.935
49.676
49.417
49.167
48.896

48.635
48.373
48.111
47.847
47.583

47.319
47.054
46.788
46.521
46.2563

45.985
45.716
45.446
45.175
44.904

44.632
44.359
44.084
43.810
43.634

43.257
42.979
42.700
42.421
42.140

41.858
41.575
41.291
41.006
40.720

40.432
40.144
39.8564
39.5663
39.270

38.976
38.681
38.385
38.086
37.787

37.486
37.183
36.878
36.572
36.264

35.954
35.643
36.329
35.013
34.695

109

54.250
53.999
53.748
53.496
53.244

52.991
52.738
52.485
52.230
51.976

51.720
51.465
51.208
50.951
50.694

50.436
50.177
49.918
49.658
49.397

49.136
48.874
48.612
48.349
48.085

47.821
47.556
47.290
47.023
46.756

46.488
46.219
45.950
45.679
45.408

45.136
44.863
44.589
44315
44.039

43.763
43.485
43.207
42.928
42.647

42.366
42.083
41.800
41.515
41.230

40.943
40.655
40.365
40.075
39.783

39.490
39.195
38.899
38.602
38.303

38.003
37.701
37.398
37.092
36.785

36.477
36.166
35.854
36.539
36.223

110

54.750
54.499
54.248
53.996
53.744

53.491
53.238
52.985
52.731
52.476

52.221
51.965
51.709
51.4562
51.194

50.936
50.678
50.419
50.1569
49.898

49.637
49.376
49.113
48.851
48.587

48.323
48.0568
47.792
47.526
47.259

46.991
46.722
46.453
46.183
45.912

45.640
45.367
45.094
44.819
44.544

44.268
43.991
43.713
43.434
43.164

42.873
42.591
42.308
42.024
41.739

41.453
41.165
40.877
40.587
40.295

40.003
39.709
39.414
39.117
38.819

38.520
38.219
37.916
37.612
37.306

36.999
36.689
36.378
36.065
36.760

111

55.250
54.999
54.748
54.496
54.244

53.992
53.738
53.485
53.231
52.976

52.721
52.465
52.209
51.952
51.695

51.437
51.178
50.919
50.660
50.399

50.139
49.877
49.615
49.352
49.089

48.825
48.560
48.294
48.028
47.761

47.493
47.225
46.956
46.686
46.415

46.144
45.871
45.598
45.324
45.049

44.774
44.497
44.219
43.941
43.661

43.381
43.099
42.817
42.533
42.248

41.962
41.676
41.387
41.098
40.807

40.516
40.223
39.928
39.632
39.335

39.036
38.736
38.435
38.131
37.826

37.520
37.211
36.901
36.589
36.275

112

55.750
55.499
55.248
54.996
54.744

54.492
54.239
53.985
53.731
53.476

53.221
52.966
52.709
52.453
5781195

51.938
51.679
51.420
51.161
50.900

50.640
50.378
50.116
49.854
49.5690

49.326
49.062
48.796
48.530
48.264

47.996
47.728
47.459
47.189
46.919

46.648
46.376
46.103
45.829
45.554

45.279
45.003
44.725
44.447
44.168

43.888
43.607
43.325
43.042
42.757

42.472
42.186
41.898
41.609
41.319

41.028
40.736
40.442
40.147
39.850

39.552
39.2563
38.952
38.650
38.346

38.040
37.733
37.424
37.113
36.800

113

56.250
551999
55.748
55.496
55.244

54.992
54.739
54.485
54.231
53.977

53.721
53.466
53.210
52.953
52.696

52.438
52.180
51.921
51.661
51.401

51.141
50.879
50.618
50.3565
50.092

49.828
49.564
49.298
49.033
48.766

48.499
48.231
47.962
47.693
47.422

47.151
46.880
46.607
46.334
46.059

45.784
45.508
45.231
44.953
44.675

44.395
44114
43.833
43.550
43.266

42.981
42.695
42.408
42.120
41.831

41.540
41.248
40.955
40.661
40.365

40.068
39.769
39.469
39.168
38.865

38.560
38.264
37.946
37.636
37.325

114

57.750
56.499
56.248
55.996
55.744

55.492
55.239
54.985
54.731
54.477

54.222
53.966
53.710
53.454
53.196

52.939
52.680
52.422
52.162
51.902

51.642
51.381
51.119
50.856
50.593

50.330
50.065
49.800
49.5635
49.268

49.001
48.734
48.465
48.196
47.926

47.655
47.384
47111
46.838
46.564

46.289
46.014
45.737
45.460
45.181

44.902
44.622
44.340
44.058
43.775

43.490
43.205
42.918
42.631
42.342

42.052
41.761
41.468
41.175
40.879

40.583
40.285
39.986
39.685
39.383

39.080
38.774
38.467
38.1569
37.848

115

57.250
56.999
56.748
56.496
56.244

55.992
55.739
55.485
55.231
54.977

54.722
54.466
54.210
53.954
53.697

53.439
53.181
52.922
52.663
52.403

52.143
51.882
51.620
51.3568
51.095

50.831
50.567
50.302
50.037
49.771

49.504
49.236
48.968
48.699
48.429

48.159
47.887
47.615
47.342
47.069

46.794
46.519
46.243
45.965
45.687

45.409
45.129
44.848
44.566
44.283

43.999
43.714
43.428
43.141
42.853

42.563
42.273
41.981
41.688
41.394

41.098
40.801
40.502
40.203
39.901

39.5698
39.294
38.988
38.680
38.371

116

57.750
57.499
57.248
56.996
56.744

56.492
56.239
55.985
55.732
55.477

55.222
54.967
54.711
54.454
54.197

53.940
53.682
53.423
53.164
52.904

52.644
52.383
52.121
51.8569
51.596

51.333
51.069
50.804
50.539
50.273

50.006
49.739
49.471
49.202
48.933

48.662
48.391
48.119
47.847
47.573

47.299
47.024
46.748
46.471
46.194

45915
45.636
45.3b5
45.074
44.791

44.508
44.223
43.938
43.651
43.363

43.075
42.785
42.493
42.201
41.907

41.612
41.316
41.018
40.719
40.419

40.117
39.813
39.508
39.201
38.893

17

58.250
572999
57.748
57.496
57.244

56.992
56.739
56.486
56.232
55.977

55.722
55.467
55.211
54.955
54.698

54.440
54.182
53.924
53.665
53.405

53.145
52.884
52.623
52.361
52.098

51.835
51.671
51.306
51.041
50.775

50.509
50.242
49.974
49.705
49.436

49.166
48.895
48.623
48.351
48.078

47.804
47.529
47.254
46.977
46.700

46.421
46.142
45.862
45.5681
45.299

45.016
44.732
44.447
44.161
43.874

43.585
43.296
43.005
42.714
42.421

42.126
41.831
41.634
41.235
40.936

40.635
40.332
40.028
39.722
39.415

118

58.750
58.499
58.248
57.996
57.744

57.492
57.239
56.986
56.732
56.478

56.223
55.967
556.712
55.455
55.198

54.941
54.683
54.425
54.166
53.906

53.646
53.385
53.124
52.862
572599

52.336
52.073
51.808
51.543
51.278

51.011
50.744
50.476
50.208
49.939

49.669
49.399
49.127
48.855
48.582

48.309
48.034
47.759
47.483
47.206

46.928
46.649
46.369
46.089
45.807

45524
45.241
44.956
44.671
44.384

44.096
43.807
43.5617
43.226
42.934

42.640
42.345
42.049
41.751
41.452

41.162
40.850
40.5647
40.242
39.936

119

59.250
58.999
58.748
58.497
58.245

57.992
57.739
57.486
57.232
56.978

56.723
56.468
56.212
55.956
55.699

55.441
55.184
54.925
54.666
54.407

54.147
53.886
53.625
53.363
53.101

52.838
52.574
52.310
52.045
51.780

51.5614
51.247
50.979
50.711
50.442

50.172
49.902
49.631
49.359
49.087

48.813
48.539
48.264
47.988
47.711

47.434
47.165
46.876
46.596
46.315

46.032
45.749
45.465
45.180
44.894

44.607
44318
44.029
43.738
43.446

43.153
42.859
42.563
42.267
41.968

41.669
41.368
41.065
40.762
40.456

Table 39

120

59.750
59.499
59.248
58.997
58.745

58.492
58.239
57.986
57.732
57.478

57.223
56.968
56.712
56.456
56.199

55.942
55.684
55.426
55.167
54.908

54.648
54.387
54.126
53.864
53.602

53.339
53.076
52.812
52.547
52.282

52.016
51.749
51.482
51.214
50.945

50.676
50.406
50.135
49.863
49.591

49.318
49.044
48.769
48.493
48.217

47.940
47.662
47.383
47.103
46.822

46.540
46.258
45.974
45.689
45.404

45117
44.829
44.540
44.250
43.959

43.666
43.373
43.078
42.782
42.484

42.185
41.885
41.684
41.280
40.976



Calculation of synchronous belt drives 3

Centre Distance Factors

z-7
121
60.250
59.999
59.748
55.497
59.245

58.992
58.739
58.486
58.232
57.978

57.723
57.468
57.213
56.956
56.700

56.443
56.185
55.927
55.668
55.409

55.149
54.888
54.627
54.366
54.104

53.841
53.578
53.314
53.049
52.784

52.518
52.252
51.984
51.717
51.448

51.179
50.909
50.638
50.367
50.095

49.822
49.5648
49.274
48.999
48.723

48.446
48.168
47.889
47.610
47.329

47.048
46.766
46.482
46.198
45913

45.627
45.339
45.051
44.761
44.471

44179
43.886
43.5692
43.296
42.999

42.701
42.402
42.101
41.799
41.495

122

60.750
60.499
60.248
59.997
59.745

59.492
59.240
58.986
58.732
58.478

58.224
57.969
57.713
57.457
57.200

56.943
56.685
56.427
56.169
55.909

55.650
55.389
55.128
54.867
54.605

54.342
54.079
53.815
53.651
53.286

53.020
52.754
52.487
52.219
51.951

51.682
51.412
51.142
50.871
50.599

50.326
50.053
49.779
49.504
49.228

48.952
48.674
48.396
48.117
47.837

47.556
47.274
46.991
46.707
46.422

46.136
45.850
45.562
45.273
44.982

44.691
44.399
44.105
43.810
43.514

43.217
42.918
42.618
42.317
42.014

123

61.250
60.999
60.748
60.497
60.245

59.992
59.740
59.486
59.233
58.979

58.724
58.469
58.213
57.957
57.701

57.444
57.186
56.928
56.669
56.410

56.150
55.890
55.630
55.368
55.106

54.844
54.581
54.317
54.053
53.788

53.5622
53.256
52.989
52.722
52.454

52.185
51.916
51.645
51.376
51.103

50.831
50.557
50.284
50.009
49.733

49.457
49.180
48.902
48.623
48.344

48.063
47.781
47.499
47.216
46.931

46.646
46.3569
46.072
45.784
45.494

45.203
44.912
44.619
44.324
44.029

43.732
43.434
43.135
42.834
42.532

124

61.750
61.499
61.248
60.997
60.745

60.492
60.240
59.986
59.733
59.479

59.224
58.969
58.714
58.4568
58.201

57.944
57.687
57.429
57.170
56.911

56.651
56.391
56.131
55.869
55.608

55.345
55.082
54.819
54.555
54.290

54.025
53.769
53.492
53.225
52.957

52.688
52.419
52.149
51.878
51.607

51.335
51.062
50.788
50.514
50.239

49.963
49.686
49.408
49.130
48.850

48.570
48.289
48.007
47.724
47.440

47.1565
46.869
46.582
46.294
46.005

45.715
45.424
45.132
44.838
44.543

44.247
43.950
43.651
43.351
43.050

125

62.250
61.999
61.748
61.497
61.245

60.992
60.740
60.487
60.233
59.979

59.724
59.469
59.214
58.958
58.701

58.444
58.187
57.929
57.671
57.412

57.162
56.892
56.632
56.370
56.109

55.847
55.584
55.320
55.056
54.792

54.627
54.261
53.994
53.727
53.460

53.191
52.922
52.652
52.382
52.111

51.839
51.566
51.293
51.019
50.744

50.468
50.192
49.914
49.636
49.367

49.077
48.796
48.515
48.232
47.949

47.664
47.379
47.092
46.805
46.516

46.227
45.936
45.644
45.351
45.067

44.762
44.465
44.167
43.868
43.568

126

62.750
62.499
62.248
61.997
61.745

61.493
61.240
60.987
60.733
60.479

60.225
59.970
59.714
59.458
59.202

58.945
58.688
58.430
58.171
57.912

57.653
57.393
57.133
56.872
56.610

55.348
56.085
55.822
55.558
55.294

55.029
54.763
54.497
54.230
53.962

53.694
53.425
53.156
52.885
52.614

52.343
52.070
51.797
51.623
51.249

50.973
50.697
50.420
50.142
49.864

49.584
49.304
49.022
48.740
48.457

48.173
47.888
47.602
47.315
47.027

46.738
46.448
46.157
45.864
45.5671

45.276
44.980
44.683
44.384
44.085

127

63.250
62.999
62.748
62.497
62.245

61.993
61.740
61.487
61.233
60.979

60.725
60.470
60.214
59.959
59.702

59.445
59.188
58.930
58.672
58.413

58.154
57.894
57.634
57.373
57.111

56.849
56.587
56.324
56.060
55.796

55.531
55.265
54.999
54.732
54.465

54.197
53.928
53.659
53.389
53.118

52.847
52.574
52.302
52.028
51.754

51.479
51.203
50.926
50.648
50.370

50.091
49.811
49.530
49.248
48.965

48.682
48.397
48.112
47.825
47.538

47.249
46.959
46.669
46.377
46.084

45.790
45.494
45.198
44.900
44.601

128

63.750
63.499
63.248
62.997
62.745

62.493
62.240
61.987
61.733
61.479

61.225
60.970
60.715
60.459
60.203

59.946
59.689
59.431
59.173
58.914

58.655
58.395
58.135
57.874
57.613

57.351
57.088
56.825
56.562
56.297

56.033
55.767
55.501
55.235
54.967

54.700
54.431
54.162
53.892
53.622

53.350
53.079
52.806
52.633
52.258

51.984
51.708
51.432
51.154
50.876

50.598
50.318
50.037
49.756
49.474

49.190
48.906
48.621
48.335
48.048

47.760
47.471
47.180
46.889
46.597

46.303
46.009
45.713
45.416
45.117

129

64.250
63.999
63.748
63.497
63.245

62.993
62.740
62.487
62.233
61.980

61.725
61.470
61.215
60.959
60.703

60.446
60.189
59.931
59.673
59.415

59.156
58.896
58.636
58.375
58.114

57.852
57.590
57.327
57.063
56.799

56.535
56.269
56.004
55.737
55.470

55.202
54.934
54.665
54.395
54.125

53.854
53.5682
53.310
53.037
52.763

52.489
52.213
51.937
51.660
51.383

51.104
50.825
50.544
50.263
49.981

49.699
49.415
49.130
48.845
48.568

48.270
47.982
47.692
47.401
47.109

46.817
46.522
46.227
45.931
45.633

130

64.750
64.499
64.248
63.997
63.745

63.493
63.240
62.987
62.734
62.480

62.225
61.971
61.715
61.460
61.203

60.947
60.690
60.432
60.174
59.915

59.656
59.397
59.137
58.876
58.615

58.363
58.091
57.828
57.565
57.301

57.036
56.771
56.506
56.239
55.973

55.705
55.437
55.168
54.899
54.629

54.358
54.086
53.814
53.641
53.268

52.993
52.718
52.443
52.166
51.889

51.610
51.331
51.051
50.771
50.489

50.207
49.923
49.639
49.3564
49.068

48.781
48.493
48.203
47.913
47.622

47.329
47.036
46.741
46.446
46.149

131

65.250
64.999
64.748
64.497
64.245

63.993
63.740
63.487
63.234
62.980

62.726
62.471
62.216
61.960
61.704

61.447
61.190
60.933
60.675
60.416

60.157
59.898
59.638
59.377
59.116

58.854
58.5692
58.330
58.066
57.803

57.5638
57.273
57.008
56.742
56.475

56.208
55.940
55.671
55.402
55.132

54.861
54.590
54.318
54.046
53.772

53.498
53.223
52.948
52.672
52.394

52.117
51.838
51.5568
51.278
50.997

50.715
50.432
50.148
49.863
49.577

49.291
49.003
48.714
48.425
48.134

47.842
47.549
47.265
46.960
46.664

132

65.750
65.499
65.248
64.997
64.745

64.493
64.240
63.987
63.734
63.480

63.226
62.971
62.716
62.460
62.204

61.948
61.691
61.433
61.175
60.917

60.658
60.398
60 139
59.878
59.617

59.356
59.094
58.831
58.568
58.304

58.040
57.775
57.510
57.244
56.977

56.710
56.443
56.174
55.905
55.635

55.365
55.094
54.822
54.550
54.277

54.003
53.728
53.453
53.177
52.900

52.623
52.344
52.065
51.785
51.504

51.223
50.940
50.657
50.372
50.087

49.801
49.513
49.225
48.936
48.646

48.354
48.062
47.769
47.474
47.178

Table 39

133

65.250
651999
65.748
65.497
65.245

64.993
64.740
64.487
64.234
63.980

63.726
63.471
63.216
62.961
62.704

62.448
62.191
61.934
61.676
61.417

61.159
60.899
60.639
60.379
60.118

59.857
59.5695
59.333
59.070
58.806

58.5642
58.277
58.012
57.746
57.480

57 213
56.945
56.677
56.408
56.139

55.868
55.5698
55.326
55.064
54.781

54.508
54.233
53.958
53.683
53.406

53.129
52.851
52.572
52.292
52.012

51.730
51.448
51.165
50.881
50.5696

50.310
50.024
49.736
49.447
49.157

48.867
48.575
48.282
41.988
47.693

55



3 Calculation of synchronous belt drives

Centre Distance Factors

Zg

56

z-7
134
66.750
66.499
66.248
65.997
65.745

65.493
65.240
64.988
64.734
64.480

64.226
63.971
63.716
63.461
63.205

62.948
62.692
62.434
62.176
61.918

61.659
61.400
61.140
60.880
60.619

60.358
60.096
59.834
55.671
59.308

59.044
58.779
58.5614
58.248
57.982

57.715
57.448
57.180
56.911
56.642

56.372
56.101
55.830
55.668
55.285

55.012
54.738
54.463
54.188
53.912

53.635
53.367
53.078
52.799
52.519

52.238
51.956
51.673
51.390
51.1056

50.820
50.533
50.246
49.958
49.669

49.378
49.087
48.795
48.501
48.207

135

67.250
66.999
66.748
66.497
66.245

65.993
65.741
65.488
65.234
64.980

64.726
64.472
64.217
63.961
63.705

63.449
63.192
62.935
62.677
62.419

62.160
61.901
61.641
61.381
61.120

60.859
60.598
60.335
60.073
59.809

59.645
59.281
59.016
58.751
58.485

58.218
57.951
57.683
57.414
57.145

56.875
56.605
56.334
56.062
55.790

55.617
55.243
54.968
54.693
54.417

54.140
53.863
53.5685
53.306
53.026

52.745
52.464
52.181
51.898
51.614

51.329
51.043
50.756
50.469
50.180

49.890
49.599
49.307
49.015
48.721

136

67.750
67.499
67.248
66.997
66.745

66.493
66.241
65.988
65.734
65.481

65.226
64.972
64.717
64.461
64.206

63.949
63.692
63.435
63.178
62.919

62.661
62.402
62.142
61.882
61.621

61.360
61.099
60.837
60.574
60.311

60.047
59.783
59.5618
59.263
58.987

58.720
58.453
58.185
57.917
57.648

57.379
57.108
56.837
56.566
56.294

56.021
55.747
55.473
55.198
54.922

54.646
54.369
54.091
53.812
53.5633

53.252
52.971
52.689
52.406
52.123

51.838
51.663
51.266
50.979
50.691

50.401
50.111
49.820
49.627
49.234

137

68.250
67.999
67.748
67.497
67.245

66.993
66.741
66.488
66.234
65.981

65.727
65.472
65.217
64.962
64.706

64.450
64.193
63.936
63.678
63.420

63.162
62.902
62.643
62.383
62.122

61.862
61.600
61.338
61.075
60.812

60.549
60.285
60.020
59.765
59.489

59.223
58.956
58.688
58.420
58.151

57.882
57.612
57.341
57.070
56.798

56.525
56.252
56.978
55.703
55.428

56.152
54.875
54.597
54.319
54.039

53.759
53.479
53.197
52.915
52.631

52.347
52.062
51.776
51.489
51.201

50.912
50.623
50.332
50.040
49.747

138

68.750
68.499
68.248
67.997
67.745

67.493
67.241
66.988
66.735
66.481

66.227
65.972
65.717
65.462
65.206

64.950
64.693
64.436
64.179
63.921

63.662
63.403
63.144
62.884
62.624

62.363
62.101
61.839
61.577
61.314

61.051
60.786
60.522
60.257
Ee) Gkl

59.725
59.458
59.191
58.923
58.6564

58.385
58.1156
57.845
57.574
57.302

57.029
56.756
56.483
56.208
55.933

55.657
55.380
55.103
54.825
54.546

54.266
53.986
53.705
53.423
53.140

52.856
52.571
52.286
51.999
51.712

51.423
51.134
50.844
50.552
50.260

139

69.250
68.999
68.748
68.497
68.245

67.993
67.741
67.488
67.235
66.981

66.727
66.473
66.218
65.962
65.707

65.450
65.194
64.937
64.679
64.421

64.163
63.904
63.645
63.385
63.125

62.864
62.602
62.341
62.078
61.815

61.552
61.288
61.024
60.759
60.493

60.227
59.961
59.693
59.426
59.1567

58.888
58.618
58.348
58.077
57.806

57.5634
57.261
56.987
56.713
56.438

56.162
55.886
55.609
55.331
55.063

54.773
54.493
54.212
53.930
53.648

53.364
53.080
52.795
52.509
52.222

51.934
51.645
51.355
51.065
50.773

140

69.750
69.499
69.248
68.997
68.745

68.493
68.241
67.988
67.735
67.481

67.227
66.973
66.718
66.463
66.207

65.951
65.694
65.437
65.180
64.922

64.664
64.405
64.145
63.886
63.626

63.365
63.104
62.842
62.580
62.317

62.054
61.790
61.526
61.261
60.995

60.729
60.463
60.196
59.928
59.660

59.391
59.122
58.852
58.681
58.310

58.038
57.765
57.492
57.218
56.943

56.668
56.392
56.115
55.837
5150

55.280
55.000
54.719
54.438
54.166

53.873
53.5689
53.304
53.018
52.732

52.444
52.156
51.867
51.676
51.285

141

70.250
692899
69.748
69.497
69.245

68.993
68.741
68.488
68.235
67.981

67.727
67.473
67.218
66.963
66.707

66.451
66.195
65.938
65.680
65.422

65.164
64.905
64.646
64.387
64.126

63.866
63.605
63.343
63.081
62.818

62.555
62.292
62.027
61.763
61.497

61.232
60.965
60.698
60.431
60.163

59.894
59.625
59.355
59.085
58.813

58.5642
58.269
57.996
57.722
57.448

57.173
56.897
56.620
56.343
56.065

55.786
55.507
55.227
54.946
54.664

54.381
54.098
53.813
53.528
53.242

52.955
52.667
52.378
52.088
51.797

142

70.750
70.499
70.248
69.997
69.745

69.493
69.241
68.988
68.735
68.481

68.228
67.973
67.718
67.463
67.208

66.952
66.695
66.438
66.181
65.923

65.665
65.406
65.147
64.887
64.627

64.367
64.106
63.844
63.582
63.320

63.057
62.793
62.529
62.265
62.000

61.734
61.468
61.201
60.934
60.666

60.397
60.128
59.858
59.688
59.317

59.046
58.773
58.500
58.227
57.953

57.678
57.402
57.126
56.849
56.571

56.293
56.014
55.734
55.453
55.171

54.889
54.606
54.322
54.037
53.761

53.465
53.177
52.889
52.599
52.309

143

71.250
70.999
70.748
70.497
70.245

69.993
69.741
69.488
69.235
68.982

68.728
68.473
68.219
67.963
67.708

67.452
67.196
66.939
66.681
66.424

66.166
65.907
65.648
65.388
65.128

64.868
64.607
64.346
64.084
63.821

63.558
63.295
63.031
62.767
62.502

62.236
61.970
61.703
61.436
61.168

60.900
60.631
60.362
60.091
59.821

59.5649
59.277
59.005
58.731
58.457

58.183
51.908
57.632
57.365
57.077

56.799
56.520
56.241
55.960
55.679

55.397
55.114
54.831
54.546
54.261

53.975
53.687
53.399
53.111
52.821

144

71.750
71.499
71.248
70.997
70.745

70.493
70.241
69.988
69.735
69.482

69.228
68.974
68.719
68.464
68.208

67.952
67.696
67.439
67.182
66.924

66.666
66.408
66.149
65.889
65.629

65.369
65.108
64.847
64.585
64.323

64.060
63.797
63.533
63.268
63.004

62.738
62.472
62.206
61.939
61.671

61.403
61.134
60.865
60.595
60.324

60.053
59.781
59.5609
59.236
58.962

58.688
58.413
58.137
57.861
57.583

57.305
57.027
56.748
56.467
56.187

55.905
55.622
55.339
55.055
54.770

54.484
54.198
53.910
53.621
53.332

145

72.250
71.999
71.748
71.497
71.246

70.994
70.741
70.488
70.235
69.982

69.728
69.474
69.219
68.964
68.708

68.453
68.196
67.940
67.682
67.425

67.167
66.908
66.649
66.390
66.130

65.870
65.609
65.348
65.086
64.824

64.561
64.298
64.034
63.770
63.505

63.240
62.974
62.708
62.441
62.174

61.906
61.637
61.368
61.098
60.828

60.557
60.285
60.013
59.740
59.467

59.193
58.918
58.642
58.366
58.089

57.812
57.533
57.2564
56.974
56.694

56.412
56.130
55.847
55.564
55.279

54.994
54.707
54.420
54.132
53.843

Table 39

146

72.750
72.499
72.248
71.997
71.746

71.494
71.241
70.989
70.735
70.482

70.228
65.974
69.719
69.464
69.209

68.953
68.697
68.440
68.183
67.925

67.667
67.409
67.150
66.891
66.631

66.371
66.110
65.849
65.5687
65.325

65.063
64.800
64.536
64.272
64.007

63.742
63.477
63.210
62.944
62.676

62.409
62.140
61.871
61.602
61.331

61.061
60.789
60.517
60.245
59.971

59.697
59.423
59.147
58.872
58.595

58.318
58.040
57.761
57.481
57.201

56.920
56.638
56.356
56.072
55.788

55.503
55.217
54.930
54.643
54.354



Calculation of synchronous belt drives 3

Centre Distance Factors

z

9

z-7
147
73.250
72.999
72.748
72.497
72.246

71.994
71.741
71.489
71.236
70.982

70.728
70.474
70.219
69.964
69.709

69.453
69.197
68.940
68.683
68.426

68.168
67.910
67.651
67.392
67.132

66.872
66.611
66.350
66.089
65.827

65.564
65.301
65.038
64.774
64.509

64.244
63.979
63.713
63.446
63.179

62.911
62.643
62.374
62.105
61.835

61.564
61.293
61.021
60.749
60.476

60.202
59.928
59.653
59.377
59.100

58.823
58.546
58.267
51.988
57.708

57.427
57.146
56.864
56.581
56.297

56.012
55.727
55.440
55.163
54.865

148

73.750
73.499
73.248
72.997
72.746

72.494
72.241
71.989
71.736
71.482

71.228
70.974
70.720
70.465
70.209

69.954
69.697
69.441
69.184
68.926

68.669
68.410
68.152
67.892
67.633

67.373
67.112
66.851
66.590
66.328

66.066
65.803
65.539
65.276
65.011

64.746
64.481
64.215
63.949
63.682

63.414
63.146
62.877
62.608
62.338

62.068
61.797
61.525
61.2563
60.980

60.707
60.432
60.1568
59.882
59.606

59.329
59.052
58.774
58.495
58.215

57.935
57.653
57.372
57.089
56.805

56.521
56.236
55.950
55.663
55.376

149

74.250
73.999
73.748
73.497
73.246

72.994
72.741
72.489
72.236
71.982

71.729
71.474
71.220
70.965
70.710

70.454
70.198
69.941
69.684
69.427

69.169
68.911
68.652
68.393
68.134

67.874
67.613
67.352
67.091
66.829

66.567
66.304
66.041
65.777
65.513

65.248
64.983
64.717
64.451
64.184

63.917
63.649
63.380
63.111
62.841

62.575
62.300
62.029
61.767
61.484

61.211
60.937
60.663
60.387
60.111

59.835
59.558
59.280
59.001
58.722

58.442
58.161
57.879
57.597
57.314

57.030
56.745
56.459
56.173
55.886

150

74.750
74.499
74.248
73.997
73.746

73.494
73.241
72.989
72.736
72.482

72.229
71.975
71.720
71.465
71.210

70.954
70.698
70.442
70.185
69.928

69.670
69.412
69.153
68.894
68.635

68.375
68.114
67.854
67.592
67.331

67.068
66.806
66.543
66.279
66.015

65.750
65.485
65.219
64.953
64.686

64.419
64.151
63.883
63.614
63.345

63.071
62.804
62.533
62.261
61.988

61.715
61.442
61.167
60.892
60.617

60.341
60.064
59.786
59.508
59.228

58.949
58.668
58.387
58.105
57.822

57.638
57.254
56.969
56.683
56.396

151

75.250
74.999
74.748
74.497
74.246

73.994
73.742
73.489
73.236
72.983

72.729
72.475
72.220
71.965
71.710

71.455
71.199
70.942
70.685
70.428

70.170
69.912
69.654
69.395
69.135

68.876
68.615
68.3565
68.093
67.832

67.570
67.307
67.044
66.781
66.517

66.252
65.987
65.721
65.455
65.189

64.922
64.6564
64.386
64.117
63.848

63.578
63.308
63.036
62.765
62.493

62.220
61.946
61.672
61.397
61.122

60.846
60.569
60.292
60.014
59.735

59.456
59.176
58.894
58.613
58.330

58.047
57.763
57.478
57.192
56.906

152

75.750
75.499
75.248
74.997
74.746

74.494
74.242
73.989
73.736
73.483

73.229
72.975
72.721
72.466
72.210

71.955
71.699
71.443
71.186
70.929

70.671
70.413
70.154
69.896
69.636

69.376
69.116
68.856
68.595
68.333

68.071
67.809
67.546
67.282
67.018

66.754
66.489
66.224
65.958
65.691

65.424
65.1567
64.889
64.620
64.351

64.081
63.811
63.540
63.269
62.997

62.724
62.451
62.177
61.902
61.627

61.351
61.075
60.798
60.520
60.242

59.962
59.682
59.402
59.120
58.838

58.5655
58.272
57.987
57.702
57.416

153

76.250
75.999
75.748
75.497
75.246

74.994
74.742
74.489
74.236
73.983

73.729
73.475
73.221
72.966
72.711

72.455
72.199
71.943
71.686
71.429

71171
70.913
70.655
70.396
70.137

69.877
69.617
69.357
69.096
68.834

68.572
68.310
68.047
67.784
67.520

67.256
66.991
66.726
66.460
66.194

65.927
65.6569
65.392
65.123
64.854

64.585
64.314
64.044
63.773
63.501

63.228
62.955
62.682
62.407
62.132

61.857
61.581
61.304
61.026
60.748

60.469
60.189
59.909
59.628
59.346

59.063
58.780
58.496
58.211
57.926

154

76.750
76.499
76.248
75.997
75.746

75.494
75.242
74.989
74.736
74.483

74.229
73.975
73.721
73.466
73.211

72.956
72.700
72.443
72.187
71.930

71.672
71.414
71.156
70.897
70.638

70.378
70.118
69.858
69.5697
69.335

69.074
68.811
68.549
68.285
68.022

67.758
67.493
67.228
66.962
66.696

66.429
66.162
65.894
65.626
65.357

65.088
64.818
64.547
64.276
64.005

63.732
63.460
63.186
62.912
62.637

62.362
62.086
61.809
61.5632
61.254

60.975
60.696
60.416
60.135
59.8564

59.5671
59.288
59.005
58.720
58.435

155

77.250
76.999
76.748
76.497
76.246

75.994
75.742
75.489
75.236
74.983

74.729
74.475
74.221
73.966
73.711

73.456
73.200
72.944
72.687
72.430

72173
71.915
71.656
71.398
71.139

70.879
70.619
70.359
70.098
69.837

69.575
69.313
69.050
68.787
68.523

68.259
67.995
67.730
67.464
67.198

66.932
66.665
66.397
66.129
65.860

65.591
65.321
65.051
64.780
64.509

64.236
63.964
63.691
63.417
63.142

62.867
62.591
62.315
62.038
61.760

61.482
61.203
60.923
60.642
60.361

60.079
59.797
59.513
59.229
58.944

156

77.750
77.499
77.248
76.997
76.746

76.494
76.242
75.989
75.736
75.483

75.230
74.976
74.721
74.467
74.212

73.956
73.700
73.444
73.187
72.930

72.673
72.415
72.157
71.898
71.639

71.380
71.120
70.860
70.599
70.338

70.076
69.814
69.552
69.289
69.025

68.761
68.497
68.232
67.966
67.700

67.434
67.167
66.900
66.632
66.363

66.094
65.824
65.554
65.284
65.012

64.740
64.468
64.195
63.921
63.647

63.372
63.097
62.821
62.544
62.266

61.988
61.709
61.430
61.150
60.869

60.587
60.305
60.022
59.738
59.453

157

78.250
77.999
77.749
77.497
77.246

76.994
76.742
76.489
76.237
75.983

75.730
75.476
75.221
74.967
74.712

74.456
74.201
73.944
73.688
73.431

73.174
72.916
72.658
72.399
72.140

71.881
71.621
71.361
71.100
70.839

70.577
70.315
70.053
69.790
69.5627

69.263
68.999
68.734
68.468
68.203

67.936
67.670
67.402
67.134
66.866

66.597
66.328
66.058
65.787
65.516

65.244
64.972
64.699
64.426
64.162

63.877
63.602
63.326
63.049
62.772

62.494
62.216
61.937
61.657
61.376

61.095
60.813
60.530
60.246
59.962

158

78.750
78.499
78.249
77.997
77.746

77.494
77.242
76.989
76.737
76.483

76.230
75.976
75.722
75.467
75.212

74.957
74.701
74.445
74.188
73.931

73.674
73.416
73.158
72.900
72.641

72.382
72.122
71.862
71.601
71.340

71.079
70.817
70.554
70.292
70.028

69.765
69.500
69.236
68.970
68.705

68.439
68.172
67.905
67.637
67.369

67.100
66.831
66.561
66.291
66.020

65.748
65.476
65.204
64.930
64.657

64.382
64.107
63.831
63.565
63.278

63.000
62.722
62.443
62.164
61.883

61.602
61.320
61.038
60.755
60.471

Table 39

159

79.250
78.999
78.749
78.497
78.246

77.994
77.742
77.490
77.237
76.984

76.730
76.476
76.222
75.967
75.712

75.457
75.201
74.945
74.689
74.432

74175
73.917
73.659
73.401
73.142

72.882
72.623
72.363
72.102
71.841

71.580
71.318
71.056
70.793
70.530

70.266
70.002
69.738
69.472
69.207

68.941
68.674
68.407
68.140
67.872

67.603
67.334
67.064
66.794
66.523

66.252
65.980
65.708
65.435
65.161

64.887
64.612
64.337
64.061
63.784

63.506
63.228
62.950
67.670
62.390

62.110
61.828
61.546
61.263
60.979

57



3 Calculation of synchronous belt drives

Centre Distance Factors

Zg

58

z-7
160
79.750
79.499
79.249
78.997
78.746

78.494
78.242
77.990
77.737
77.484

77.230
76.976
76.722
76.467
76.213

75.957
75.702
75.446
75.189
74.932

74.675
74.418
74.160
73.901
73.642

73.383
73.124
72.864
72.603
72.342

72.081
71.819
71.657
71.295
71.031

70.768
70.504
70.239
69.975
69.709

69.443
69.177
68.910
68.642
68.375

68.106
67.837
67.568
67.298
67.027

66.756
66.484
66.212
65.939
65.666

65.392
65.117
64.842
64.566
64.289

64.012
63.735
63.456
63.177
62.897

62.617
62.336
62.064
61.771
61.488

161

80.250
79.999
79.749
79.497
79.246

78.994
78.742
78.490
78.237
77.984

77.730
77.476
77.222
76.968
76.713

76.458
76.202
75.946
75.690
75.433

75.176
74.918
74.660
74.402
74.143

73.884
73.625
73.365
73.104
72.843

72.5682
72.321
72.059
71.796
71.533

71.270
71.006
70.741
70.476
70.211

69.945
69.679
69.412
69.145
68.877

68.609
68.340
68.071
67.801
67.631

67.260
66.988
66.716
66.443
66.170

65.896
65.622
65.347
65.071
64.795

64.518
64.241
63.962
63.684
63.404

63.124
62.843
62.562
62.279
61.996

162

80.750
80.499
80.249
79.997
79.746

79.494
79.242
78.990
78.737
78.484

78.230
77.977
77.722
77.468
77.213

76.958
76.702
76.446
76.190
75.933

75.676
75.419
75.161
74.903
74.644

74.385
74.125
73.866
73.605
73.345

73.083
72.822
72.560
72.297
72.034

71.771
71.507
71.243
70.978
70.713

70.448
70.181
69.915
69.648
69.380

69.112
68.843
68.574
68.304
68.034

67.763
67.492
67.220
66.948
66.675

66.401
66.127
65.852
65.577
65.300

65.024
64.747
64.469
64.190
63.911

63.631
63.350
63.069
62.787
62.504

163

81.250
80.999
80.749
80.497
80.246

79.994
79.742
79.490
79.237
78.984

78.730
78.477
78.223
77.968
77.713

77.458
77.203
76.947
76.690
76.434

76.177
75.919
75.661
75.403
75.145

74.886
74.626
74.366
74.106
73.846

73.584
73.323
73.061
72.799
72.536

72.273
72.009
71.745
71.480
71.215

70.950
70.684
70.417
70.150
69.883

69.615
69.346
69.077
68.808
68.5637

68.267
67.996
67.724
67.452
67.179

66.905
66.631
66.357
66.082
65.806

65.529
65.252
64.975
64.696
64.417

64.138
63.858
63.577
63.295
63.013

164

81.750
81.499
81.249
80.997
80.746

80.494
80.242
79.990
79.737
79.484

79.231
78.977
78.723
78.468
78.214

77.958
77.703
77.447
77.191
76.934

76.677
76.420
76.162
75.904
75.645

75.386
75.127
74.867
74.607
74.347

74.086
73.824
73.562
73.300
73.037

72.774
72.511
72.247
71.982
71.717

71.452
71.186
70.920
70.653
70.385

70.117
69.849
69.580
69.311
69.041

68.770
68.499
68.228
67.956
67.683

67.410
67.136
66.862
66.587
66.311

66.035
65.758
65.481
65.203
64.924

64.645
64.365
64.084
63.803
63.520

165

82.250
81.999
81.749
81.497
81.246

80.994
80.742
80.490
80.237
79.984

79.731
79.477
79.223
78.969
78.714

78.459
78.703
77.947
77.691
77.435

77.178
76.920
76.663
76.404
76.146

75.887
75.628
75.368
75.108
74.848

74.587
74.325
74.064
73.801
73.539

73.276
73.012
72.748
72.484
72.219

71.954
71.688
71.422
71.165
70.888

70.620
70.352
70.083
69.814
69.544

69.274
69.003
68.732
68.460
68.187

67.914
67.641
67.367
67.092
66.816

66.540
66.264
65.987
65.709
65.430

65.151
64.872
64.591
64.310
64.028

166

82.750
82.499
82.249
81.997
81.746

81.494
81.242
80.990
80.737
80.484

80.231
79.977
79.723
79.469
79.214

78.959
78.703
78.448
78.191
77.935

77.678
77.421
77.163
76.905
76.647

76.388
76.129
75.869
75.609
75.349

75.088
74.827
74.565
74.303
74.040

73.777
73.514
73.250
72.986
72.721

72.456
72.190
71.924
71.658
71.390

71.123
70.855
70.586
70.317
70.047

69.777
69.5607
69.235
68.964
68.691

68.419
68.145
67.871
67.597
67.322

67.046
66.770
66.493
66.215
65.937

65.658
65.378
65.098
64.817
64.536

167

83.250
82.999
82.749
82.498
82.246

81.994
81.742
81.490
81.237
80.984

80.731
80.477
80.223
79.969
79.714

79.459
79.204
78.948
78.692
78.435

78.178
77.921
77.664
77.406
77.147

76.889
76.629
76.370
76.110
75.850

75.589
75.328
75.066
74.804
74.542

74.279
74.016
73.752
73.488
73.223

72.958
72.692
72.426
72.160
71.893

71.625
71.358
71.089
70.820
70.551

70.281
70.010
69.739
69.468
69.196

68.923
68.650
68.376
68.102
67.827

67.551
67.275
66.998
66.721
66.443

66.164
65.885
65.605
65.325
65.044

168

83.750
83.499
83.249
82.998
82.746

82.494
82.242
81.990
81.737
81.484

81.231
80.977
80.723
80.469
80.214

79.959
79.704
79.448
79.192
78.936

78.679
78.422
78.164
77.906
77.648

77.389
77.130
76.871
76.611
76.361

76.090
75.829
75.567
75.305
75.043

74.780
74517
74.254
73.989
73.725

73.460
73.195
72.929
72.662
72.395

72.128
71.860
71.692
71.323
71.054

70.784
70.514
70.243
69.971
69.700

69.427
69.154
68.881
68.606
68.332

68.056
67.780
67.504
67.227
66.949

66.671
66.392
66.112
65.832
65.651

169

84.250
83.999
83.749
83.498
83.246

82.994
82.742
82.490
82.237
81.985

81.731
81.478
81.224
80.969
80.715

80.460
80.204
79.949
79.693
79.436

79.179
78.922
78.665
78.407
78.149

77.890
77.631
77.372
77.112
76.852

76.591
76.330
76.069
75.807
75.544

75.282
75.019
74.755
74.491
74.227

73.962
73.697
73.431
73.165
72.898

72.631
72.363
72.095
71.826
71.557

71.287
71.017
70.746
70.475
70.204

69.931
69.658
69.385
69.111
68.837

68.561
68.286
68.009
67.733
67.455

67.177
66.898
66.619
66.339
66.058

170

84.750
84.499
84.249
83.998
83.746

83.495
83.243
82.990
82.738
82.485

82.231
81.978
81.724
81.469
81.215

80.960
80.705
80.449
80.193
79.937

79.680
79.423
79.165
78.907
78.649

78.391
78.132
77.872
77.613
77.353

77.092
76.831
76.570
76.308
76.046

75.783
75.520
75.257
74.993
74.729

74.464
74.199
73.933
73.667
73.400

73.133
72.866
72.598
72.329
72.060

71.791
71.621
71.250
70.979
70.707

70.435
70.163
69.889
69.616
69.341

69.067
68.791
68.515
68.238
67.961

67.683
67.405
67.126
66.846
66.565

171

85.250
84.999
84.749
84.498
84.246

83.995
83.743
83.490
83.238
82.985

82.731
82.478
82.224
81.970
81.715

81.460
81.205
80.949
80.693
80.437

80.180
79.923
79.666
79.408
79.150

78.891
78.633
78.373
78.114
77.854

77.593
77.332
77.071
76.809
76.547

76.285
76.022
75.758
75.495
75.230

74.966
74.701
74.435
74.169
73.903

73.636
73.368
73.100
72.832
72.563

72.294
72.024
71.754
71.483
71.211

70.939
70.667
70.394
70.120
69.846

69.571
69.296
69.020
68.744
68.467

68.189
67.911
67.632
67.353
67.073

Table 39

172

85.750
85.499
85.249
84.998
84.746

84.495
84.243
83.990
83.738
83.485

83.232
82.978
82.724
82.470
82.215

81.960
81.705
81.450
81.194
80.937

80.681
80.424
80.166
79.909
79.651

79.392
79.133
78.874
78.614
78.364

78.094
77.833
77.572
77.311
77.049

76.786
76.523
76.260
75.996
75.732

75.468
75.203
74.937
74.671
74.405

74.138
73.871
73.603
73.335
73.066

72.797
72.527
72.257
71.986
71.715

71.443
71171
70.898
70.625
70.351

70.076
69.801
69.526
69.249
68.973

68.695
68.417
68.139
67.859
67.580



Calculation of synchronous belt drives 3

Centre Distance Factors

z

9

z-7
173
86.250
85.999
85.749
85.498
85.246

84.995
84.743
84.490
84.238
83.985

83.732
83.478
83.224
82.970
82.716

82.461
82.205
81.950
81.694
81.438

81.181
80.924
80.667
80.409
80.151

79.893
79.634
79.375
79.115
78.8b5

78.595
78.334
78.073
77.812
77.550

77.287
77.025
76.762
76.498
76.234

75.970
75.705
75.439
75.174
74.907

74.641
74.373
74.106
73.838
73.569

73.300
73.031
72.760
72.490
72.219

71.947
71.675
71.402
71.129
70.8b5

70.581
70.306
70.031
69.755
69.478

69.201
68.923
68.645
68.366
68.086

174

86.750
86.499
86.249
85.998
85.746

85.495
85.243
84.990
84.738
84.485

84.232
83.978
83.724
83.470
83.216

82.961
82.706
82.450
82.194
81.938

81.682
81.425
81.167
80.910
80.662

80.393
80.135
79.876
79.616
79.356

79.096
78.835
78.574
78.313
78.051

77.789
77.526
77.263
77.000
76.736

76.471
76.207
75.941
75.676
75.410

75.143
74.876
74.609
74.341
74.072

73.803
73.5634
73.264
72.993
72.723

72.451
72.179
71.907
71.634
71.360

71.086
70.811
70.536
70.260
69.984

69.707
69.429
69.151
68.873
68.5693

175

87.250
86.999
86.749
86.498
86.246

85.995
85.743
85.490
85.238
84.985

84.732
84.478
84.225
83.970
83.716

83.461
83.206
82.950
82.695
82.439

82.182
81.925
81.668
81.410
81.162

80.894
80.635
80.376
80.117
79.857

79.597
79.336
79.076
78.814
78.562

78.290
78.028
77.765
77.501
77.237

76.973
76.709
76.443
76.178
75.912

75.645
75.379
75.111
74.843
74.575

74.306
74.037
73.767
73.497
73.226

72.955
72.683
72.411
72.138
71.865

71.591
71.316
71.041
70.766
70.489

70.213
69.935
69.658
69.379
69.100

176

87.750
87.499
87.249
86.998
86.746

86.495
86.243
85.991
86.738
85.485

85.232
84.979
84.725
84.471
84.216

83.961
83.706
83.451
83.195
82.939

82.682
82.426
82.168
81.911
81.653

81.395
81.136
80.877
80.618
80.358

80.098
79.837
79.577
79.315
79.054

78.792
78.529
78.266
78.003
77.739

77.475
77.210
76.945
76.680
76.414

76.148
75.881
75.614
75.346
75.078

74.809
74.540
74.270
74.000
73.730

73.459
73.187
72.915
72.642
72.369

72.095
71.821
71.546
71.271
70.995

70.718
70.441
70.164
69.885
69.606

177

88.2560
87.999
87.749
87.498
87.246

86.995
86.743
86.491
86.238
85.985

85.732
86.479
85.225
84.971
84.716

84.462
84.206
82.951
83.695
83.439

82.183
82.926
82.669
82.411
82.164

81.895
81.637
81.378
81.119
80.859

80.599
80.338
80.078
79.816
7255585

79.293
79.030
78.768
78.504
78.241

77.977
77.712
77.447
77.182
76.916

76.650
76.383
76.116
75.849
75.581

75.312
75.043
74.774
74.504
74.233

73.962
73.691
73.419
73.146
72.873

72.600
72.326
72.051
71.776
71.500

71.224
70.947
70.670
70.392
70.113

178

88.750
88.499
88.249
87.998
87.746

87.495
87.243
86.991
86.738
86.485

86.232
86.979
8b.725
85.471
85.217

84.962
84.707
84.451
84.196
83.940

83.683
83.426
83.169
82.912
82.654

82.396
82.138
81.879
81.619
81.360

81.100
80.839
80.579
80.318
80.056

79.794
79.532
79.269
79.006
78.743

78.479
78.214
77.949
77.684
77.418

77.1562
75.886
76.619
76.351
76.083

75.815
75.546
75.277
75.007
74.737

74.466
74.195
73.923
73.651
73.378

73.104
72.830
72.556
72.281
72.006

71.729
71.453
71.176
70.898
70.619

179

89.250
88.999
88.749
88.498
88.246

87.995
87.743
87.491
87.238
86.985

86.732
86.479
86.225
86.971
85.717

85.462
85.207
84.952
84.696
84.440

84.184
83.927
83.670
83.412
83.165

82.897
82.638
82.379
82.120
81.861

81.601
81.340
81.080
80.819
80.5567

80.295
80.033
79.771
79.508
79.244

78.980
78.716
78.451
78.186
77.921

77.655
77.388
77.121
76.854
76.586

76.318
76.049
75.780
75.510
75.240

74.970
74.698
74.427
74.165
73.882

73.609
73.335
73.061
72.786
72.511

72.235
71.958
71.681
71.404
71.126

180

89.750
89.499
89.249
88.998
88.746

88.495
88.243
87.991
87.738
87.485

87.232
86.979
86.725
86.471
86.217

85.962
85.707
86.452
85.196
84.940

84.684
84.427
84.170
83.913
83.665

83.397
83.139
82.880
82.621
82.362

82.102
81.841
81.581
81.320
81.059

80.797
80.535
80.272
80.009
79.746

79.482
79.218
78.953
78.688
78.423

78.157
77.890
77.624
77.357
77.089

76.821
76.5562
76.283
76.014
75.744

75.473
75.202
74.931
74.659
74.386

74113
73.840
73.566
73.291
73.016

72.740
72.464
72.187
71.910
71.632

181

90.250
89.999
89.749
89.498
89.246

88.995
88.743
88.491
88.238
87.986

87.733
87.479
87.225
86.971
86.717

86.462
86.208
85.952
85.697
85.441

85.184
84.928
84.671
84.414
84.166

83.898
83.640
83.381
83.122
82.862

82.603
82.342
82.082
81.821
81.560

81.298
81.036
80.773
80.511
80.247

79.984
79.720
79.455
79.190
78.925

78.659
78.393
78.126
77.859
77.5692

77.324
77.065
76.786
76.517
76.247

75.977
75.706
75.434
75.163
74.890

74.618
74.344
74.070
73.796
73.621

73.245
72.969
72.693
72.416
72.138

182

90.750
90.499
90.249
89.998
89.746

89.495
89.243
88.991
88.738
88.486

88.233
87.979
87.726
87.472
87.217

86.963
86.708
86.452
86.197
85.941

85.685
86.428
85.171
84.914
84.656

84.398
84.140
83.882
83.623
83.363

83.103
82.843
82.583
82.322
82.061

81.799
81.637
81.275
81.012
80.749

80.485
80.221
7R.LE7
79.692
79.427

79.161
78.895
78.629
78.362
78.094

77.826
77.558
77.289
77.020
76.750

76.480
76.209
75.938
75.667
75.394

75.122
74.849
74.575
74.301
74.026

73.751
73.475
73.198
72.921
72.644

183

91.250
90.999
90.749
90.498
90.246

89.995
89.743
89.491
89.238
88.986

88.733
88.479
88.226
87.972
87.717

87.463
87.208
86.953
86.697
86.441

86.185
86.929
85.672
85.415
85.1567

84.899
84.641
84.382
84.123
83.864

83.604
83.344
83.084
82.823
82.562

82.300
82.038
81.776
81.514
81.260

80.987
80.723
80.459
80.194
79.929

79.663
79.397
79.131
78.864
78.597

78.329
78.061
77.792
77.523
77.253

76.983
76.713
76.442
76.170
75.898

75.626
75.353
75.079
74.805
74.531

74.256
73.980
73.704
73.427
73.150

184

91.750
91.499
91.249
90.998
90.746

90.495
90.243
89.991
89.739
89.486

89.233
88.979
88.726
88.472
88.218

87.963
87.708
87.453
87.198
86.942

86.686
86.429
86.172
85.915
85.658

85.400
85.142
84.883
84.624
84.365

84.105
83.845
83.585
83.324
83.063

82.802
82.540
82.278
82.015
81.762

81.489
81.225
80.961
80.696
80.431

80.165
79.900
79.633
79.367
79.099

78.832
78.564
78.295
78.026
77.757

77.487
77.216
76.946
76.674
76.402

76.130
75.857
75.584
75.310
75.036

74.761
74.485
74.209
73.933
73.656

Table 39

185

92.250
9E999
91.749
91.498
91.246

90.995
90.743
90.491
90.239
89.986

89.733
89.480
89.226
88.972
88.718

83.463
88.208
87.953
87.698
87.442

87.186
86.929
86.673
86.415
86.158

85.900
85.642
86.384
85.125
84.866

84.606
84.346
84.086
83.825
83.5664

83.303
83.041
82.779
82.516
82.2563

81.990
81.726
81.462
81.198
80.933

80.668
80.402
80.136
79.869
79.602

79.334
79.066
78.798
78.529
78.260

77.990
77.720
77.449
77.178
76.906

76.634
76.362
76.088
75.815
75.540

75.266
74.991
74.715
74.438
74.162
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3 Calculation of synchronous belt drives

ContiTech Drive Design Service

Anyone planning to operate a complex drive system or series or applications
is recommended to seek advise from the application engineers of ContiTech
Antriebssysteme GmbH.

Computer-aided drive calculations are completed in close partnership with the
customer in a competent and reliable way.

The example shows the printout for the calculation of a two-pulley drive with
the data from the calculation example on page 45.

P
ContiTech Antrichssysteme GmbH (i @N ii HTE‘ H '.‘Z
ConliTech Group

Timing Belt Drive Design 4. April 2000 14:10:42
Customer: Test Ltd. Address: ContiTes
Reference: Textile spooler drive Phone:

Remarks calculation sample Fa

Remarks: Responsible:Application service

CONTI SYMCHROBELT

Belt Profile PROF
Tooth Fitch &

Number of Teeth of Small Pulley ZK =

i Diameter of Small Pulley DWE 9 mm

of Teeth of Large Pulley 26

Diameter of Large Pulley WG = o
Speed of Small Pulley NK = ) 1/min
Speed of Large Pulley NG 1/min
Transmission Ratio I =
Given Belt Pitch Length W = 2794.00 mm
Number of Teeth of Belt Z - 220.00
Calc ted Centre Distance AER = 1153.69 mm
Angle of Belt Wrap around the Small Pulley BETA = 178.45 grad
Humber of Teeth in Mesh on Small Pulley ZE 13.88
Belt Speed v = 4.74 m/s
Belt Flex Frequency FE = 3.39 Hz
Service Factor co = 1.40
Teeth in Mesh Factor a1 1,00
Power to be Transmitted P 2.00 KW
Calculated Belt Width BER

Chosen Belt Width B =

ating for Belt Width PR .
Calculated Service Factor COER =
ffective Pull FlU =
ic Belt Tension F =
Total Axle Load Fv =
Belt Tension Test Force FE = 5.
Belt Tension Test Deflection TE = 38
Natural Frequency of Belt Span EIF = 19
Result:
CONTI SYNCHROBELT Timing Belt - 100
Fulley 100
Pulley - 100
Computer printout for synchronous belt drive design. Fig.
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Assembly and storage
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4 Assembly and Storage

62

Assembly and Storage

CONTI SYNCHROBELT® synchronous drive belts are precision products
characterized by a long service life and a high degree of safety and operational
reliability. Provided the correct design layout of the drive is made and a proper
assembly and storage allowed, CONTI SYNCHROBELT® drives are free of
maintenance.

The following recommendations will help you to fully utilize all the advantages
of CONTI SYNCHROBELT® synchronous drive belts and toothed pulleys.

Assembly

The toothed pulleys must have the same pitch as the synchronous drive belts.
They shall be free from burrs, rust and dirt and be precisely aligned prior to
mounting of the belt.

Assembly shall be effected manually without any application of force. The centre
distance is to be reduced for this purpose. If this is not possible, the synchronous
drive belt and one or both toothed pulleys must be mounted at the same time.
By no means is it allowed to force synchronous drive belts onto the toothed
pulley or over the flanged pulleys or to use an assembling tool, because the
tensile member may become damaged.

The tension depends on the power to be transmitted and on the drive characte-
ristics. The positive transmission of power requires a relatively low tension.

A means of adjustment, e.g. adjustable centre distance, should be provided to
adjust the tension as well as to compensate the tolerances of the synchronous
drive belt, toothed pulleys and the centre distance.

— Excessive tension causes louder running noises and premature belt wear.

— Insufficient tension results in an irregular running condition and may result in
tooth jump.

The section “Design Data” (page 39) contains recommendations for the deter-
mination of the tension.

No maintenance is required under normal operating conditions.

Storage

CONTI SYNCHROBELT® synchronous drive belts shall be stored in accordance
with DIN 7716 — General Instructions for Storing, Cleaning and Servicing Products
of Natural and Synthetic Rubber. The storage room shall be cool, dry and ventilated
in a dust-free manner and shall have a temperature of 15 to 20 °C.

Storage may be by stacking or hanging on so-called “saddles” or on large
diameter pipes. Deformations due to excessive stacking heights or to suspending
the material to nails or hooks are inadmissible.

CONTI SYNCHROBELT® synchronous drive belts must not be kinked or buckled,
otherwise the length-stable glass-cord tensile member may become damaged.
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A

Acceleration factor 33, 40

Arc of contact 37, 41

Available sizes 8,9-11

Axial runout tolerances —__ 25

B

Balancing 27

Belt deflection 33

Belt designation 6

Belt length 7-11

Belt speed 39, 41

Belt thickness 7

Belt tolerances 12,13

Belt width 6-11

C

Calculation 29

Centre distance 30, 37, 41,
47-59

Centre distance factor 38-39
47-95

Coefficient of friction 5

Construction b5

ContiTech Drive Design

Service 60

D

DINISOB294 16

DINISOB296 6,7

Dirt 61

Drive calculation data 35-45

Drivenoise —______ 61

Drivespeed 33

Drive speed, constant 5

Driven machines 31, 32

Drivers 31, 32

E

Efficiency 6

Elastomer materials 5

Example of design —— 40-42

F

Fabricfacing — b

Fatigue factor 33, 40

Flanged pulleys 26, 62

Flankange — 7

G

Glass fibrecords 5

|

Idlers 32

Initial tension 62

Installation 62

Involute toothing 17,18

Irregular operation — 62

L

Lateral mistracking —___ 5

Length code 8-13
Length measurement 11

Length stability 5

Length tolerance — 12
Lengths, available 8-13
Load factor 31, 32,40

Load on axles and bearings 5

Loadreversal 33
Lubrication 6

M

Maintenance 6, 62
Materials for pulleys 16

Measurement of
synchronous drive belts — 11

Measuring fixture 11,12

Measuring pulleys 11,12

Measuring tension 11,12

N

Nominalwidth 16

Number of teeth 8-13, 15,
18, 20-24,
37, 41

Number of teeth in mesh _ 30, 31
Number of teeth, minimum 36

(0]
Oil-resistance 6
Operational hours 33
Optimum performance 62
Outside diameter 20-24
Ozone-resistance — 6
P
Parallelism 25
Parameters 7
Pitch 6, 7, 8-13
Pitch circumference 11,16
Pitch diameter 12, 16,
20-24, 30,
37, 40
Pitch length 6, 7, 8-13,
Pitch line 6, 17
Pitch zone 6, 17
Pitches 7
Polyamide fabric 5
Polychloroprene 5
Positive engagement 5
Power capacity 40, 42
Power capacity rating 40, 42,
43-48
Power rating 40, 42,
43, 48
Power transmission 5
Properties - 5
Pulley diameter 19-24
Pulley tolerances — 25

Pulley width 19

Pulleys 19-25

Q

Quiet operation_________ 6

R

Radial runout — 25

Range of pitch lengths 8

Recommended storage
practice — 62

Retensioning— 7

Riding off 26

S

Safety factors 31

Selecting the belt pitch 34, 35

Service conditions 36, 37
Service life 6, 40, 62
Space requirements 6
Span tension 39-41, 45,
47
Specialtypes 8
Speed 39, 41
Speed ratio 5, 33, 37,
41
Stacking heights — 62
Stock lengths 7, 8-11
Stock widths 7, 8-11
Storage 62
Symbols 30
Synchronous drive belt
designaton 6
Synchronous drive belt
- length 6,7, 8-11
— pitch 7, 8-11
— tension 39-41
—thickness 7
-weight— 7
— width 6-11, 39,
42
Synchronous transmission _5
T
Taper 25
Teeth in mesh factor 30, 31, 41
Temperature in storage
room 62
Temperature-resistance —_ 6
Tension member 5, 62
Terms 30
Thickness tolerance 13

Tolerance for outside
diameter_______ 25
Tooth cross-section 7

Tooth flanks, involute
toothing — 18
Tooth flanks, straight 17
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Toothheight 7
Toothpitch 6,7
Tooth pitch tolerances 25
Tooth space measurements 17, 18

Toothing 17,18
Topwidth 25

Total service factor 30, 31
Total span tension —______ 39-41

64

Tropical climates 6
Vv

VDI recommendation 2060 _ 27
w

Wear-resistant 5

Weathering— 6

Width factor—___ 30, 33 39
Width reference 3, 8-11
Width tolerance — 13
Widths, available 6, 8-11

Working tension, allowable _ 36
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E-Mail: industrie.as@antriebssysteme.contitech.de
www.contitech.de/antriebssysteme

ContiTech Antriebssysteme GmbH
ContinentalstraRe 1, D-29451 Dannenberg

Phone +49(0)5861/806-0

Fax + 49(0)5861/806-302

E-Mail: dannenberg@antriebssysteme.contitech.de

TECHS

The contents of this publication are the result of many
years of research and experience gained in applica-
tion technology. All information is given in good faith;
it does not represent a guarentee with respect to
characteristics and does not exempt the user from
testing the suitability of products and from ascer-
taining that the industrial property rights of third par-
ties are not violated. No liability whatsoever will be
accepted for damage - regardless of its nature and
its legal basis — arising from advice given in this pub-

lication. This does not apply in the event that we or
our legal representatives or management are found
guilty of having acted with intent or gross negligence.
No liability is borne for damage due to ordinary neg-
ligence. This exclusion of liability applies also to the
personal liability of our legal representatives and
employees and other persons employed in performing
our obligations.

©2002 by ContiTech Holding GmbH, Hannover.

All rights reserved.
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