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V-Belt Drive Factors

Arc of Contact Correction Factors G and R

 .00 1800 1.00 1.000 .80 1330 .87 .917
 .10 1740 .99 .999 .90 1270 .85 .893
 .20 1690 .97 .995 1.00 1200 .82 .866
 .30 1630 .96 .989 1.10 1130 .80 .835
 .40 1570 .94 .980 1.20 1060 .77 .800
 .50 1510 .93 .968 1.30 990 .73 .760
 .60 1450 .91 .954 1.40 910 .70 .714
 .70 1390 .89 .937 1.50 830 .65 .661

D = Diam. of  large sheave
C= Center distance
d = Diam. of small sheave

Allowable Sheave Rim Speed

Cast Iron ..........................................6,500
Ductile Iron .....................................8,000
Steel ...............................................10,000

NOTE: Above rim speed values are maximum for normal 
considerations.  In some cases, these values may be ex-
ceeded.  Consult factory and include complete details
of proposed application.

Bearing Load Calculations
To find actual loads, it is necessary to know machine 
component weights and values of all other forces 
contributing to the load.  Sometimes it becomes 
desirable to know the bearing load imposed by the 
V-belt drive alone.  This can be done if you know 
bearing spacing with respect to the sheave center and 
shaft load and apply it to the formula:

Short Cut Ways to Figure Pump Drives
*D = Diameter of pump sheave
*d = Diameter of engine sheave
SPM = Strokes Per Minute
RPM = Engine Speed in Revolutions Per Minute
R = Gear box ratio
*C = Shaft center distance
*Required values to determine belt length

Belt length = 2C + 1.57 (D+d) + (D-d)2

           4C
D = RPM x d
       SPM x R
d = SPM x R x D
            RPM
SPM = RPM x d
               R x D

RPM = SPM x R x D
                  d
R = RPM x d
       SPM x D

Overhung Sheave   Sheave Between Bearings
Load at B, lbs = Shaft Load x (a+b) Load at D, lbs = Shaft Load x c
  a           c + d
Load at A, lbs = Shaft load x b Load at C, lbs = Shaft Load x d
   a     c + d
Where: a and b = spacing, inches Where: spacing, inches

 Rim Speed in 
Sheave Material Feet per Minute

  Small    Small
 D-d Sheave Factor Factor D-d Sheave Factor Factor
 C Arc of G R C Arc of G R
  Contact    Contact

Engineering InfoINSTRUCTIONS

Belt Tension Checker
Warning!

• Read and follow all instructions carefully.
• Disconnect and lock-out power before installation and maintenance. 

Working on or near energized equipment can result in severe injury 
or death.

• Do not operate equipment without guards in place. Exposed  
equipment can result in severe injury or death.

Caution!
• Periodic inspections should be performed. Failure to perform proper 

maintenance can result in premature product failure and personal 
injury.

• To avoid damage, supporting structure including shafts and bearings 
must be designed to handle transmitted loads and belt tension(s).

Tensioning V-Belt Drives

General rules of tensioning

1. Ideal tension is the lowest tension at which the belt will not slip under 
peak load conditions.

2. Check tension frequently during the first 24 hours of operation. 
Check after jog start or 1-3 minutes of operation, at 8 hours, 24 hours, 
100 hours and periodically thereafter are recommended.

3. Over tensioning shortens belt and bearing life.
4. Keep belts free of foreign material which may cause slip.
5. Make v-drive inspection on a periodic basis. Under-tensioned belt 

drives often produce audible squeal noise. Tension when slipping. 
Never apply belt dressing as this will damage the belt and cause early 
failure.

Tension Measurement Procedure

1. Measure the belt span (see sketch).
2. Position bottom of the large o-ring on the span scale at the measured 

belt span.
3. Set the small o-ring on the deflection force scale to zero.
4. Place the tension checker squarely on one belt at the center of the 

belt span. Apply a force on the plunger and perpendicular to the belt 
span until the bottom of the large o-ring is even with the top of the 
adjacent (next) belt or with the bottom of a straight edge laid across 
the outside diameters of the v-belt sheaves.

5. Remove the tension checker and read the force applied from the 
bottom of the small o-ring on the deflection force scale.

6. Compare the force you have applied with the values given in the 
tables on the back of this page. The force should be between the min-
imum and maximum shown. The maximum value is shown for “New 
Belt” and new belts should be tensioned at this value to allow for 
expected tension loss. “New Belt” tensions should be used at inital 
installation and after jog start or 1-3 minutes of operation. Used belts 
should be maintained at the minimum value as indicated in the chart. 
“Used Belt” tensions should be used for the 8 hour and subsequent 
checks. If the belt span was measured in inches, then use the force 
values for comparison. If the belt span was measured in centimeters, 
then use the kilograms of force values for comparison. 
Note: The ratio of deflection to belt span is 1:64 in either units of 
measurement.

7. Whenever possible, jog start for a few revolutions or preferably run 
drive for approximately 1-3 minutes and then re-tension in  
accordance with steps 1-6. Running the drive for a few revolutions 
or minutes will help seat the belt(s) in the groove(s). This relatively 
early re-tensioning may reduce or minimize the amount of  
re-tensioning required in the first 24 hours of drive service. 

Part Number: “Tension Gauge”

Belt Tension Checker
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 D-d Sheave Factor Factor D-d Sheave Factor Factor
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Engineering InfoINSTRUCTIONS
Note:
For banded (multiple or banded belts), the belt deflection force in the below tables must be multiplied by the number of ribs in the gripband. Lay a narrow steel bar such 
as keystock across the gripband belt and apply the belt deflection force to the bar such that all the individual ribs are deflected evenly.

Belt Cross 
Section

Smallest 
Sheave 

Diameter 
Range

RPM 
Range

Belt Deflection Force
Super Gripbelts 
and Unnotched 

Gripbands

Gripnotch Belts 
and Notched 
Gripbands

Used 
Belt

New 
Belt

Used 
Belt

New 
Belt

A, AX

3.0 - 3.6 1000-2500 3.7 5.5 4.1 6.1
2501-4000 2.8 4.2 3.4 5.0

3.8 - 4.8 1000-2500 4.5 6.8 5.0 7.4
2501-4000 3.8 5.7 4.3 6.4

5.0 - 7.0 1000-2500 5.4 8.0 5.7 8.4
2501-4000 4.7 7.0 5.1 7.6

B, BX

3.4 - 4.2 860-2500 - - 4.9 7.2
2501-4000 - - 4.2 6.2

4.4 - 5.6 860-2500 5.3 7.9 7.1 10.5
2501-4000 4.5 6.7 6.1 19.1

5.8 - 8.6 860-2500 6.3 9.4 8.5 12.6
2501-4000 6.0 8.9 7.3 10.9

C, CX
7.0 - 9.0 500-1740 11.5 17.0 14.7 21.8

1741-3000 9.4 13.8 11.9 17.5

9.5 - 16.0 500-1740 14.1 21.0 15.9 23.5
1741-3000 12.5 18.5 14.6 21.6

D
12.0 - 16.0 200-850 24.9 37.0 - -

851-1500 21.2 31.3 - -

18.0 - 20.0 200-850 30.4 45.2 - -
851-1500 25.6 38.0 - -

3V, 3VX

2.2 - 2.4 1000-2500 - - 3.3 4.9
2501-4000 - - 2.9 4.3

2.65 - 3.65 1000-2500 3.6 5.1 4.2 6.2
2501-4000 3.0 4.4 3.8 5.6

4.12 - 6.90 1000-2500 4.9 7.3 5.3 7.9
2501-4000 4.4 6.6 4.9 7.3

5V, 5VX

4.4 - 6.7
500-1749 - - 10.2 15.2
1750-3000 - - 8.8 13.2
3001-4000 - - 5.6 8.5

7.1 - 10.9 500-1740 12.7 18.9 14.8 22.1
1741-3000 11.2 16.7 13.7 20.1

11.8 - 16.0 500-1740 15.5 23.4 17.1 25.5
1741-3000 14.6 21.8 16.8 25.0

8V
12.5 - 17.0 200-850 33.0 49.3 - -

851-1500 26.8 39.9 - -

18.0 - 22.4 200-850 39.6 59.2 - -
851-1500 35.3 52.7 - -

Belt 
Cross 

Section

Smallest 
Sheave 

Diameter 
Range

RPM 
Range

Belt Deflection Force
Super Gripbelts 
and Unnotched 

Gripbands

Gripnotch Belts 
and Notched 
Gripbands

Used 
Belt

New 
Belt

Used 
Belt

New 
Belt

A, AX

75 - 90 1000-2500 1.7 2.5 1.9 2.8
2501-4000 1.3 1.9 1.5 2.3

91 - 120 1000-2500 2.0 3.1 2.3 3.4
2501-4000 1.7 2.6 2.0 2.9

121 - 175 1000-2500 2.4 3.6 2.6 3.8
2501-4000 2.1 3.2 2.3 3.4

B, BX

85 - 105 860-2500 - - 2.2 3.3
2501-4000 - - 1.9 2.8

106 - 140 860-2500 2.4 3.6 3.2 4.8
2501-4000 2.0 3.0 2.8 4.1

141 - 220 860-2500 2.9 4.3 3.9 5.7
2501-4000 2.7 4.0 3.3 4.9

C, CX
175 - 230 500-1740 5.2 7.7 6.7 9.9

1741-3000 4.3 6.3 5.4 7.9

231 - 400 500-1740 6.4 9.5 7.2 10.7
1741-3000 5.7 8.4 6.6 9.8

D
305 - 400 200-850 11.3 16.8 - -

851-1500 9.6 14.2 - -

401 - 510 200-850 13.8 20.5 - -
851-1500 11.6 17.2 - -

3V, 3VX

55 - 60 1000-2500 - - 1.5 2.2
2501-4000 - - 1.3 2.0

61 - 90 1000-2500 1.6 2.3 1.9 2.8
2501-4000 1.4 2.0 1.7 2.5

91 - 175 1000-2500 2.2 3.3 2.4 3.6
2501-4000 2.0 3.0 2.2 3.3

5V, 5VX

110 - 170
500-1749 - - 4.6 6.9
1750-3000 - - 4.0 6.0
3001-4000 - - 2.5 3.9

171 - 275 500-1740 5.8 8.6 6.7 10.0
1741-3000 5.1 7.6 6.2 9.1

276 - 400 500-1740 7.0 10.6 7.8 11.6
1741-3000 6.6 9.9 7.6 11.3

8V
315 - 430 200-850 15.0 22.4 - -

851-1500 12.2 18.1 - -

431 - 570 200-850 18.0 26.8 - -
851-1500 16.0 23.9 - -

Sheave Diameter - Inches
Deflection Force - Lbs.

Sheave Diameter - Millimeters
Deflection Force - Kg.

Belt 
Cross 

Section

Smallest 
Sheave 

Diameter 
Range

Belt Deflection Force

Used            
Belt New     Belt

3L
1.25 - 1.75 3/8 5/8
2.00 - 2.25 3/4 1 1/4
2.50 - 3.00 1 1 1/2

4L
2.10 - 2.80 5/8 1
3.00 - 3.50 1 5/8 2 1/2
3.70 - 5.00 2 3

5L 3.00 - 4.20 1 1/2 2 5/8
4.50 - 5.20 2 1/2 3 1/2

Sheave Diameter - Inches
Deflection Force - Lbs.


