
Belts - Length and Speed of Belt 

See http://www.durabelt.com/index.php also...

Length and speed of belt, belt gearing 
Belts are used to transfer power through rotational motion from one shaft to an 
other. Belt driven fans are common in heating, ventilation and cooling systems.

• friction belts - transfer power through friction between the pulley and the 
belt 

• synchronous belts - transfer power through mechanical linkage between 
the teeth in the belt and grooves in the pulley 

Belt Length

The length of the belt can be calculated as

lb = (dm π / 2) + (df π / 2) + (2 lfm) + ((df - dm)2/(4 lfm))  (1)

where

lb = length of belt (mm, inches)

df = pulley (sheave) diameter fan (mm, inches)

dm = pulley (sheave) diameter motor (mm, inches)

π = 3.14..

lfm = center to center distance of fan and motor pulleys (mm, inches)

 df  - pulley (sheave) diameter fan (mm, inches)
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 dm - pulley (sheave) diameter motor (mm, inches)

 lfm - center to center distance of fan and motor pulleys (mm, 

inches)

Belt Velocity

The velocity at which a belt travels may be expressed as

v = π dm nm / 12                 (2)

where

v = velocity of belt (ft/min)

nm = velocity motor (rpm)

Pitch Diameter of Pulley (in)
Belt Speed (ft/min)

Revolutions Pulley (rpm)
850 1050 1075 1140 1550 1725 3450

1 223 275 281 298 406 452 903
2 445 550 563 597 812 903 1806
3 668 825 844 895 1217 1355 2710
4 890 1100 1126 1194 1623 1806 3613
5 1113 1374 1407 1492 2029 2258 4516
6 1335 1649 1689 1791 2435 2710 5419
7 1558 1924 1970 2089 2841 3161 6322
8 1780 2199 2251 2388 3246 3613 7226
9 2003 2474 2533 2686 3652 4064 8129
10 2225 2749 2814 2985 4058 4516 9032

Belt Gearing

The relationship between the speed of the motor, the fan and their disc diameters 
can be expressed as

df nf = dm nm                 (3)

Horsepower

If belt tension and belt velocity are known - horsepower transferred can be 
calculated as
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Php = T v / 33000               (4)

where 

Php = power (hp)

T = belt tension (lbf)

v = velocity of belt (ft/min)

If torque and revolution per minute are known - horsepower transferred can be 
calculated as

Php = M R / 63000               (4)

where 

Php = power (hp)

M = torque (lbf)

R = revolutions per minute (rpm)

Speed Ratio

Speed ratio can be calculated as 

SR = Rf / Rs            (5)

where 

SR = speed ratio

Rf = revolutions per minute - fastest machine

Rs = revolutions per minute - slowest machine

Next Calc 

Belt Length Calculator
(i.e., Belt Cut Length Calculator)

Method One:

http://www.durabelt.com/tensioncalculator.php


Use when belt's ID, OD, IC, or OC are known. Do NOT use on used 
belts because they are permanently stretched. Use only to 
duplicate unused belts.
 
Enter round belt cross-section diameter,
V-belt height, or flat belt thickness.
 
Please enter ONE of the following:
Inside Diameter (ID):

Outside Diameter (OD):

Inside Circumference (IC):

Outside Circumference (OC):

Belt Cut Length:
 

 
     Help

 

Enter one:

Inches: mm: 

 

Method Two:
Wind a string around the belt path.
 
String length:

http://www.durabelt.com/instructionsbeltsizer.php


String cross-section diameter:
Enter round belt cross-section diameter,
V-belt height, or flat belt thickness.

Stretch factor: (e.g. Enter 10 for 10%)

 
    Help

Belt Cut 
Length: Typical Stretch 

Factors

Cyclothane-A 
83A

10% 
(8% - 
14%)

Cyclothane-B 
85A High 
Tension

20% 
(18% - 

22%)

Cyclothane-A 
88A HEHT

24% 
(18% - 

25%)

Cyclothane-A 
90A Super Red

15% 
(9% - 
15%)

Cyclothane-A 
92A

7.5% 
(7% - 
12%)

Cyclothane-A 
70A

15% 
(12% - 

18%)

Cyclothane-E 
85A

12.5% 
(10% - 

14%)

Hytrel 92A
7% 

(5% - 
8%)

Cyclothane 
90ASD Anti-
Static

9% 
(8%-
10%)

Twisted 83A 
belts (coiled like a 
spring)

18% 
(15%-
28%)

All Polyester 
Reinforced 
Belts

1% 
(1/2% 
- 2%)

Enter one:

Inches: mm: 
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Printable View 
Enter round belt cross-section diameter,
V-belt height, or flat belt thickness.

Diameter of Pulley 1:

Groove depth of Pulley 1:

Diameter of Pulley 2 (or spool):

Groove depth of Pulley 2:

Center distance between pulleys:

Stretch factor:
(Enter 10 for 10%.  Most lineshaft conveyors use 12%)

Angle between pulleys in degrees:
(e.g. 0 for roller-to-roller,  90 for line-shaft)

 
    Help

Belt Cut 
Length: 

Enter one:

Inches: mm: 

 

*If the belt rests on the pulley’s root 
diameter (bottom of the pulley), enter 
the outside diameter of the pulley and 
the groove depth.   Alternately,  enter 
the Root Diameter of the pulley and 

If the belt wedges in a V-pulley and 
does  not  rest  on  the  root  diameter, 
enter the diameter that is defined by 
the belt’s outside edge. For the groove 
depth, enter the belt’s thickness. In all 
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zero for groove depth. Either way you 
will get the same answer.

cases  the  program will  automatically 
calculate the belt’s cut length.

Quick Link to Tension Calculator 

Method Four:
For tracking sleeves, groove sleeves, roller sleeves, spacers, tires, 
and urethane spool flanges.
Stretch is critical and varies widely, so before ordering large quantities request a sample 
to make sure it fits.
 
Diameter of Roller:  [If less than 1.5" 
(38mm), click here].

Groove depth: (Depth below roller 
surface -- Zero for spacers, flanges, 
tracking and roller sleeves.)

Enter round belt cross-section 
diameter, V-belt height, or flat belt 
thickness.
Stretch factor: (.031" x 1/2" 92A 
tracking sleeves = 7.5%, .062" x 1" 83A 
tracking sleeve = 10%.  Roller sleeves = 
2%.  Enter 7.5 for 7.5%)

 
    Help

Belt Cut Length: 

Enter one:

Inches: mm: 
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