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Super HC® V-Belts
3V250 through 3V1400 
5V500 through 5V3550 
8V1000 through 8V6000 

Super HC® Molded Notch V-Belts 
3VX250 through 3VX1400
5VX350 through 5VX2000
8VX1000 through 8VX2000

Super HC® PowerBand® Belts 
2/3V300 through 6/3V1400
2/5V500 through 5/5V3550 
3/8V1000 through 5/8V6000

Super HC® Molded Notch PowerBand Belts
2/3VX250 through 6/3VX1400
2/5VX500 through 6/5VX2000

Hi-Power® II V-Belts
A20 through A200
B24 through B472
C44 through C450
D90 through D660

This Manual Guides You in Designing Drives Using These Gates V-Belts

Heavy Duty V-Belt Drive Design Manual
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Product Features

This Manual Guides You in Designing Drives Using These Gates V-Belts

Tri-Power® Belts 
AX21 through AX173
BX24 through BX300 
CX51 through CX360

Hi-Power® II PowerBand® Belts 
2/A42 through 2/A180
2/B35 through 6/B315
2/C60 through 5/C420
2/D144 through 5/D660

Predator® Single Length Belts 
5VP800 through 5VP3550
8VP1600 through 8VP3550
AP31 through AP91
BP32 through BP195
CP85 through CP240
SPB1260P through SPB8000P
SPC2000P through SPC9000P

Predator® PowerBand Belts 
2/3VP450 through 5/3VP1400
2/5VP600 through 5/5VP3550
3/8VP1000 through 5/8VP6000
3/CP85 through 4/CP360

Heavy Duty V-Belt Drive Design Manual
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Super HC® V-Belts
Pioneered by Gates, these “narrow” cross-sections can 
transmit up to three times the horsepower of the classical 
cross-sections (A, B, C, and D) in the same amount of 
drive space.

Markets/Applications

Suitable for all industrial applications, particularly where 
space, weight and horsepower capacity are critical.

Features/Advantages

•  Gates Curves provide proper cord support and full 
contact with the sheave-groove for uniform loading, uni-
form wear, and increased belt life.

•  Flex-Bonded Cords are strongly bonded to the body 
of the belt resulting in equal load distribution and the 
absorption of bending stress without cord deterioration.

•  The Flex-Weave Cover is a patented construction for 
longer cover life, providing extended protection to the 
core of the belt from oil, dirt, and heat.

• Meets RMA oil and heat resistant standards.
• Meets RMA static conductivity requirements.

Super HC® Molded Notch Belts
Constructed with Gates proprietary construction, this 
belt has a superior combination of flex and load carrying 
capacity, as well as transmitting more horsepower than 
the classical cross sections in the same amount of drive 
space. 

Markets/Applications

Suitable for all industrial applications, particularly where 
space, weight and horsepower capacity are critical.

Features/Advantages

•  Gates patented EPDM rubber compound technology.
•  Notches molded into the belt during manufacturing 

make this belt well suited for drives with smaller diam-
eter sheaves. 

•  Belt Edge is machined for even sheave groove contact 
result-ing in less slip and wear. 

•  Flex-Bonded Cords are strongly bonded to the body 
of the belt resulting in equal load distribution and the 
absorption of bending stress without cord deterioration.

•  Meets RMA oil and heat resistant standards.
•  Meets RMA static conductivity requirements.

Heavy Duty V-Belt Drive Design Manual

Product Features

3/8"

1"

7/8"

21/64"
35/64"

5/8"

3V

8V
5V

3/8"

21/64"

53/64"

1"

35/64"

5/8"

3VX

8VX
5VX

Gates Curves

Flex-Weave
Cover

Flex-Bonded
Cords

®

Belt Edge

Molded Notches

Flex-Bonded
Cords



Heavy Duty V-Belt Drive Design Manual

A5The Driving Force in Power Transmissionwww.gates.com/pt

Super HC® PowerBand® Belts
The PowerBand construction allows multiple belts to 
function as a single unit, with even load distribution and 
each strand fitting securely in the sheave groove.

Markets/Applications

Recommended for multiple V-belt drives exposed to pul-
sating or heavy shock loads which can make belts whip, 
turn over or jump off the drive.

Features/Advantages

•  The Tie Band assures high lateral rigidity, guiding the 
belt in a straight line and preventing it from coming off 
the drive.

•  Concave sidewalls provide proper cord support and 
full contact with the sheave-groove for equal loading 
and uniform wear.

•  Flex-Bonded Cords are strongly bonded to the body of 
the belt resulting in equal load distribution and absorp-
tion of bending stress without cord deterioration.

•  Meets RMA oil and heat resistant standards.
•  Meets RMA static conductivity requirements.

Super HC® Molded Notch 
PowerBand® Belts
The PowerBand construction allows multiple belts to 
function as a single unit, with even load distribution and 
each strand fitting securely in the sheave groove.

Markets/Applications

Recommended for multiple V-belt drives exposed to pul-
sating or heavy shock loads which can make belts whip, 
turn over or jump off the drive.

Features/Advantages

•   Gates patented EPDM rubber compound technology.
•   The Tie Band assures high lateral rigidity, guiding the 

belt in a straight line and preventing it from coming off 
the drive.

•  Notches molded into the belt during manufacturing 
make this belt well suited for drives with smaller diam-
eter sheaves.

•  Flex-Bonded Cords are strongly bonded to the body of 
the belt resulting in equal load distribution and absorp-
tion of bending stress without cord deterioration.

•  Meets RMA oil and heat resistant standards.
•  Meets RMA static conductivity requirements.
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Hi-Power II® Belts
Featuring a composite, multi-purpose construction, these 
belts resist oil and heat, ozone, sunlight, weather, and 
aging.

Markets/Applications

Suitable for all industrial applications, including v-flat 
drives.

Features/Advantages

•  Gates Curves provide proper cord support and full 
contact with the sheave-groove for uniform loading, uni-
form wear, and increased belt life.

•  Flex-Bonded Cords are strongly bonded to the body 
of the belt resulting in equal load distribution and the 
absorption of bending stress without cord deterioration.

•  The Flex-Weave Cover is a patented construction for 
longer cover life, providing extended protection to the 
core of the belt from oil, dirt, and heat.

•  Meets RMA oil and heat resistant standards. 
•  Meets RMA static conductivity requirements. 

Tri-Power® Belts
Featuring a composite, multi-purpose construction, these 
belts resist oil and heat, ozone, sunlight, weather, and 
aging. 

Markets/Applications

Suitable for all industrial applications, including v-flat 
drives.

Features/Advantages

•  Gates patented EPDM rubber compound technology.
•  Gates Curves provide proper cord support and full 

contact with the sheave-groove for uniform loading, uni-
form wear, and increased belt life.

•  Flex-Bonded Cords are strongly bonded to the body 
of the belt resulting in equal load distribution and the 
absorption of bending stress without cord deterioration.

•  The Flex-Weave Cover is a patented construction for 
longer cover life, providing extended protection to the 
core of the belt from oil, dirt, and heat.

•  Meets RMA oil and heat resistant standards. 
•  Meets RMA static conductivity requirements. 
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Hi-Power II® PowerBand® Belts
The PowerBand construction allows multiple belts to 
function as a single unit, with even load distribution 
and each strand fitting securely in the sheave groove.

Markets/Applications

Recommended for drives where single belts vibrate, turn 
over or jump off the drive.

Features/Advantages

•  The Tie Band assures high lateral rigidity, guiding the 
belt in a straight line and preventing it from coming off 
the drive.

•  Concave sidewalls provide proper cord support and 
full contact with the sheave-groove for equal loading 
and uniform wear.

•  Flex-Bonded Cords are strongly bonded to the body of 
the belt resulting in equal load distribution and absorp-
tion of bending stress without cord deterioration.

•  Meets RMA oil and heat resistant standards.
•  Meets RMA static conductivity requirements. 

Predator® Single Belts
Specifically designed for aggressive applications, this 
extra heavy-duty belt construction provides extraordinary 
high impact strength, capacity, and wear resistance. 

Markets/Applications

Predator belts are well suited as replacement belts for 
applications exposed to pulsating loads or heavy shock 
loads, such as mining, agriculture, wood processing, 
oil field equipment, heavy construction and sand/gravel 
operations. 

Features/Advantages

•  Aramid Tensile Cords combine limited stretch with 
extraordinary strength and durability that is pound-for-
pound stronger than steel. 

•  Bareback Cover resists debris and allows the belt to 
slip un-der extreme shock load conditions, reducing 
heat buildup and prolonging belt life.

•  Gates Curves provide proper cord support and full con-
tact with the sheave-groove for equal loading, uniform 
wear, and increased belt life.

•  Meets RMA oil and heat resistant standards.
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Predator® PowerBand® Belts
Specifically designed for aggressive applications, this 
extra  heavy-duty belt construction provides 
extraordinary high impact strength, capacity, and wear 
resistance.

Markets/Applications

Predator belts are well suited as replacement belts for 
applications exposed to pulsating loads or heavy shock 
loads, such as mining, agriculture, wood processing, 
oil field equipment, heavy construction and sand/gravel 
operations. 

Features/Advantages

•  Aramid Tensile Cords combine limited stretch with 
extraordinary strength and durability that is pound-for-
pound stronger than steel. 

•  Multiple layer Tie Band provides excellent lateral rigidity 
to prevent belts from turning over or from coming off of 
the drive

•  Bareback Cover resists debris and allows the belt to 
slip un-der extreme shock load conditions, reducing 
heat buildup and prolonging belt life.

•  Gates Curves provide proper cord support and full con-
tact with the sheave-groove for equal loading, uniform 
wear, and increased belt life.
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How to Select the Correct V-Belt and PowerBand Belt Drive Using Stock 
Sheaves and Belts

To Design a Drive, Follow These Three Steps:

 Step 1 Find the Design Horsepower

Design Horsepower = (Service Factor) x (Horsepower
Requirement)

A. Select the proper Service Factor from Table No. B1. 

B. The horsepower requirement of the drive is usually taken as the
nameplate rating of the driveR. The actual load requirement of the
driveN machine may be used as the horsepower requirement if it
is known. This load must be used in those applications where a
small auxiliary machine is being driven from a large motor or
engine.

C. Find design horsepower by multiplying the horsepower
requirement of the drive by the service Factor.

Table No. 1 — Service Factors

The selection tables for two-sheave speed down drives, using
standard electric motors, start on Page B10. Information includes

 sheave diameters, speed ratios, belt length, center
distance and belt horsepower ratings.

Before Selecting a V-Belt Drive,
You Need to Know Only These Four Things:

1. The type of application, machine, or work being done.
2. The horsepower rating and speed (RPM) of the driveR.
3. The speed (RPM) of the driveN machine or the required speed

ratio.
4. The approximate center distance required.

CLUTCHING DRIVES
Refer all clutching drive applications to Gates Power Transmission
Product Application at ptpasupport@gates.com  V-belt drives
which use the belt as a clutch require special consideration
because the heat generated by belt slip (during engagement and
disengagement) on some clutching applications can cause some V-Belt
tensile materials to shrink in length. The shrinkage may cause a belt,
which is already engaged and driving, to not declutch, or a declutched
belt may engage itself and start driving the machine unexpectedly.
Depending on the machine and circumstances, either situation could
prove dangerous to the machine operator or bystanders.

Belts specially designed to minimize or eliminate heat shrinkage may be
required.

DriveN Machine DriveR

The machines listed below are representative samples
only. Select the group listed below whose load
characteristics most closely approximate those of the
machine being considered. 

AC Motors: Normal Torque, Squirrel Cage,
  Synchronous, Split Phase.
DC Motors: Shunt Wound.
Engines: Multiple Cylinder Internal Combustion.*

AC Motors: High Torque, High Slip, Repulsion-
  Induction, Single Phase, Series Wound, Slip Ring.
DC Motors: Series Wound, Compound Wound.
Engines: Single Cylinder Internal Combustion.*
Line shafts      Clutches

Intermittent
Service

Normal
Service

Continuous
Service

Intermittent
Service

Normal
Service

Continuous
Service

3-5 Hours Daily
or Seasonal

8-10 Hours
Daily

16-24 Hours
Daily

3-5 Hours Daily
or Seasonal

8-10 Hours
Daily

16-24 Hours
Daily

Dispensing, Display Equipment
Instrumentation
Measuring Equipment
Medical Equipment
Office, Projection Equipment

1.0 1.1 1.2 1.1 1.2 1.3

Agitators: Liquid
Appliances, Sewing Machines, Sweepers
Conveyors: Belt, Light Package
Fans: Up to 10 HP
Hand Tools (Power)
Machine Tools: (Light) Drill Presses, Lathes, Saws
Screens: Drum, Oven
Woodworking Equipment: Band Saws, Drills, Lathes

1.1 1.2 1.3 1.2 1.3 1.4

Agitators: Semi-liquid
Compressors: Centrifugal
Centrifuges
Conveyors: Belt; Coal, Ore, Sand
Dough Mixers
Fans: Over 10 HP
Generators
Laundry Equipment
Line Shafts
Machine Tools: (Heavy) Boring, Grinders,
 Milling, Shapers
Paper Machinery (except Pulpers)
Presses, Punches, Shears
Printing Machinery
Pumps: Centrifugal, Gear
Screens: Revolving, Vibratory

1.1 1.2 1.4 1.2 1.3 1.5

Blowers: Positive Displacement, Mine Fans
Brick Machinery
Compressors: Piston
Conveyors: Drag, Elevator, Pan, Screw
Elevators: Bucket
Exciters
Extractors
Mills: Hammer
Paper Pulpers
Pulverizers
Pumps: Piston
Rubber Calendars, Extruders, Mills
Textile Machinery

1.2 1.3 1.5 1.4 1.5 1.6

Crushers (Gyratory-Jaw-Roll)
Hoists
Mills: Ball-Rod-Tube
Sawmill Machinery

1.3 1.4 1.6 1.5 1.6 1.8

*Apply indicated Service Factor to continuous engine rating. Deduct 0.2 (with a minimum Service Factor of 1.0) when applying to maximum intermittent rating. The use of a Service Factor of 2.0 is recommended for equipment subject to choking.
For Grain Milling and Elevator Equipment, see Mill Mutual Bulletin No. VB-601-62. For Oil Field Machinery, see API specification for Oil Field V-Belting, API Standard 1B.

Page 14 The Gates Rubber Company

Stock Drive Selection

Table No. B1 — Service Factors
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How to Select the Correct V-Belt and 
PowerBand ®  Belt Drive Using Stock Sheaves and Belts —  continued 

  Step 2  Select the Proper V-Belt Sectio n 
Speed and Design Horsepower Determine the Proper 
Cross Section 
A. At  the  b ottom  o f  the  appropriate  Cross  Section  Selection  Charts 

following  read  a  cr oss  to  t  he   design  horsepower  o  f  the  drive, 
interpolating if necessary. 

B. Read  s  tr ai gh t  up  t  o  the  rpm  of  the  faster  sh af t.   Interpolate  if 
necessary. 

C. The cross section in the area surrounding the point of intersection
which you located is the proper belt cross section to use.

NOTE:
If your point is near one of the lines, a good drive can be designed with
the cross section on either side of the line. Design drives using both
cross sections and select the most economical drive consistent with
your other requirements.

Stock Drive Selection

(For Hi-Power® II V-Belts, Hi-Power II PowerBand Belts, Tri-Power® Molded Notch V-Belts, and Predator Belts)

(For Super HC® V-Belts, Super HC® Molded Notch V-Belts, Super HC PowerBand Belts, and Predator Belts)

BX
B

2 3 101 4 5 20 50 100 200 500
100

200

1000
870

1160

1750

3450

5000

10000

8000

1000

435

690
575

300

2000

250

150

A, AX

C, CX

D

AP

BP

CP

Cross Section Selection Chart

��
��

��
��

�	

�

��

��

�

���

��
��

�

������������������
���
������
�����
��!��	
!��
"�

2 3 101 4 5 20 50 100 200 500
100

200

1000
870

1160

1750

3450

5000

10000

8000

1000

435

690
575

300

2000

250

150

3V

5VX, 5V

8VX, 8V

3VX 8VP

5VP

��#� - Nonstock number of
grooves may be necessary

Figure No. B1

Figure No. B2

Cross Section Selection Chart



NEMA Minimum Sheave Diameters 
Table No.  2

Minimum Recommended Sheave Outside Diameters 
for General Purpose Electric Mot or s 

Super HC ®  V-Belts, Super HC Molded Notch, ,
Super HC PowerBand® Belts,

Super HC Molded Notch PowerBand Belts

Table No.  3
Minimum Recommended Sheave Datum Diameters 

for General Purpose Electric Motors 
Hi-Power ® I I   V-Belts, Hi-Pow er  I I   PowerBand Belts 

or Tri-Power ® Molded Notch V-Belts 

NOTE: For a given motor horsepower and speed, the total belt pull is related to the motor sheave size. As this size decreases, the total belt pull
increases. Therefore, to limit the resultant load on motor shaft and bearings, NEMA lists minimum sheave sizes for the various motors. The
sheave on the motor (DriveR Sheave) should be at least this large.

Table No. 5
Minimum Recommended Sheave Outside Diameters

for General Purpose Electric Motors
Micro-V® Belts

*These RPMs are for 50 Cycle electric motors.

** For U.S. Only

Motor
Horse-
power

Motor RPM (60 cycle and 50 cycle Electric Motors)
Motor
Horse-
power

575 690 870 1160 1750 3450

485* 575* 725* 950* 1425* 2850*

   1⁄2 — —  2.2 — — —    1⁄2
   3⁄4 — —  2.4  2.2 — —    3⁄4

1  3.0  2.5  2.4  2.4  2.2 —   1
  11⁄2  3.0  3.0  2.4  2.4  2.4 2.2    11⁄2

2  3.8  3.0  3.0  2.4  2.4 2.4   2
3  4.5  3.8  3.0  3.0  2.4 2.4   3
5  4.5  4.5  3.8  3.0  3.0 2.4   5

  71⁄2  5.2  4.5  4.4  3.8  3.0 3.0    71⁄2
 10  6.0  5.2  4.4  4.4  3.8 3.0  10
 15  6.8  6.0  5.2  4.4  4.4 3.8  15
 20  8.2  6.8  6.0  5.2  4.4 4.4  20
 25  9.0  8.2  6.8  6.0  4.4 4.4  25
 30 10.0  9.0  6.8  6.8  5.2 —  30
 40 10.0 10.0  8.2  6.8  6.0 —  40
 50 11.0 10.0  8.4  8.2  6.8 —  50
 60 12.0 11.0 10.0  8.0  7.4 —  60
 75 14.0 13.0  9.5 10.0  8.6 —  75
100 18.0 15.0 12.0 10.0  8.6 — 100
125 20.0 18.0 15.0 12.0 10.5# — 125
150 22.0 20.0 18.0 13.0 10.5 — 150
200 22.0 22.0 22.0 — 13.2 — 200
250 22.0 22.0 — — — — 250
300 27.0 27.0 — — — — 300

 *These RPM are for 50 cycle electric motors.
#9.5 for Frame Number 444T.
Data in the white area of Table No. B2  are from NEMA Standard MG-1-14.42, November, 1978. Data in the gray
area are from MG-1-14.43, January, 1968. Data in the blue area are a composite of electric motor manufacturers
data. They are generally conservative, and specific motors and bearings may permit the use of a smaller motor
sheave. Consult the motor manufacturer.

** For U.S. Only

Motor
Horse-
power

Motor RPM (60 cycle and 50 cycle Electric Motors)
Motor
Horse-
power

575 690 870 1160 1750 3450

485* 575* 725* 950* 1425* 2850*

1⁄2  2.5  2.5  2.2 — — — 1⁄2
3⁄4  3.0  2.5  2.4  2.2 — — 3⁄4

  1  3.0  3.0  2.4  2.4  2.2 —   1
   11⁄2  3.0  3.0  2.4  2.4  2.4 2.2    11⁄2

  2  3.8  3.0  3.0  2.4  2.4 2.4   2
  3  4.5  3.8  3.0  3.0  2.4 2.4   3
  5  4.5  4.5  3.8  3.0  3.0 2.6   5

   71⁄2  5.2  4.5  4.4  3.8  3.0 3.0    71⁄2
 10  6.0  5.2  4.6  4.4  3.8 3.0  10
 15  6.8  6.0  5.4  4.6  4.4 3.8  15
 20  8.2  6.8  6.0  5.4  4.6 4.4  20
 25  9.0  8.2  6.8  6.0  5.0 4.4  25
 30 10.0  9.0  6.8  6.8  5.4 —  30
 40 10.0 10.0  8.2  6.8  6.0 —  40
 50 11.0 10.0  9.0  8.2  6.8 —  50
 60 12.0 11.0 10.0  9.0  7.4 —  60
 75 14.0 13.0 10.5 10.0  9.0 —  75
100 18.0 15.0 12.5 11.0 10.0 — 100
125 20.0 18.0 15.0 12.5  11.5† — 125
150 22.0 20.0 18.0 13.0 — — 150
200 22.0 22.0 22.0 — — — 200
250 22.0 22.0 — — — — 250
300 27.0 27.0 — — — — 300

*These RPM are for 50 cycle electric motors.
†11.0 for Frame Number 444T.
Data in the white area of Table No. B3 are from NEMA Standard MG-1-14.42, November, 1978. Data in the gray
area are from MG-1-14.45, September, 1965. Data in the blue area are a composite of electric motor manufacturers
data. They are generally conservative, and specific motors and bearings may permit the use of a smaller motor
sheave. Consult the motor manufacturer. 

** For U.S. Only

Motor
Horse-
power

Motor RPM (60 cycle and 50 cycle Electric Motors)

575 690 870 1160 1750 3450

485* 575* 725* 950* 1425* 2850*

1⁄2 2.4
3⁄4 2.6 2.4
1 3.2 2.7 2.6 2.6 2.4

11⁄2 3.2 3.2 2.6 2.6 2.6 2.4
2 4.1 3.2 3.2 2.6 2.6 2.6
3 4.8 4.1 3.2 3.2 2.6 2.6
5 4.8 4.8 4.1 3.2 3.2 2.6

71⁄2 5.6 4.8 4.7 4.1 3.2 3.2
10 6.4 5.6 4.7 4.7 4.1 3.2
15 7.3 6.4 5.6 4.7 4.7 4.1
20 8.8 7.3 6.4 5.6 4.7 4.7
25 9.6 8.8 7.3 6.4 4.7 4.7
30 10.7 9.6 7.3 7.3 5.6
40 10.7 10.7 8.8 7.3 6.4
50 11.8 10.7 9.0 8.8 7.3

60 12.8 11.8 10.7 8.6 7.9
75 16.0 13.9 10.2 10.7 9.2

100 19.3 16.1 12.8 10.7 9.2
125 21.4 19.3 16.1 12.8 11.2
150 23.5 21.4 19.3 13.9 11.2

200 23.5 23.5 23.5 14.1
250 23.5 23.5
300 28.9 28.9

NOTE: This table specifies the minimum recommended Micro-V
sheave diameters that should be used for a given
horsepower for a general purpose electric motor. If the
prime mover is not an electric motor, the driveR and loaded
sheaves should be at least as large as the minimum
recommended diameters on the Sheave Specifications
Table 81 on Page 242.

There are no NEMA recommendations for Polyflex JB
Belts. Calculate belt pull and consult your motor
manufacturer.Gates Corporation www.gates.com/ptB4
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How to Select the Correct V-Belt and 
PowerBand ®  Belt Drive Using Stock Sheaves and Belts —  continued 

 S  tep 3  Select the Drive 

Locate the Proper Drive Selection Table for the Cross 
Section You Selected. 

A. For Standard Drives:

1. 

2. To the right, in the sheave diameter columns, you will find the
small and large sheave diameters to order for the drive. These
are the two sheaves that will provide the required speed ratio. 
Be sure that the motor sheave is equal to or larger than the
minimum recommended diameter shown in Table Nos. B2 or B3
on Page B4.

3. Read to the right the center distance value closest to the one
specified. The drive components can usually be adjusted to
provide for this catalog value. Read up to the top of the column
for the correct V-belt for the drive.

4. Immediately below the table, you will find a color key for
identifying the horsepower correction factor. Jot down the
proper factor for the center distance you have selected.

5. Move to the separate horsepower rating charts, selecting the
appropriate faster speed, and find the Basic Horspower for
the smaller sheave.

7. Multiply 

6. On the same line across, find the add-on horsepower. Add
this value to the Basic Horsepower to determine the Total H.P.

the rated horsepower per belt by the horsepower
correction factor found from the color key to find the
horsepower per belt.

8. Divide the design horsepower for the drive by the horsepower
per belt to find the number of belts. The answer will usually
contain a fraction. Use the next larger whole number of belts.

If your drive requires more than the stock number of grooves,
there are two possibilities:

a. Use the diameters as selected and order the nonstock
number of grooves.

b. Turn to the drive design section and design a drive using
one or two nonstock sheaves. You may be able to design
a more economical drive by using larger sheaves (which
results in fewer belts) in conjunction with at least one stock
sheave.

9. Find the recommended installation and takeup allowances
from Table Nos. D33 to D36 on Pages D29 and D30.

10. Calculate the minimum and maximum deflection forces and
deflection distance used to statically tension the drive. These
values can be found in the Tensioning Section on Pages D22
through D28.

Your design is now complete. Specify Gates Super HC® V-Belts,
Hi-PowerSuper HC Molded Notch V-Belts, ® I I V-Belts, Tri-Power®

Molded Notch V-Belts, Predator Belts, Super HC PowerBand®

 Super HC Molded Notch PowerBand
Belts,

PowerBand Belts,  
Belts, Super HC Molded Notch

Hi-Power I I
PowerBand Belts 

PowerBand Belts or Predator
when ordering. 

Gates PowerBand Belts are available in combinations of 2, 3, 4, 5 
or 6 strand belts as needed to equal the total number of belts.

  Step 3  Select the Drive —  continued 

B. Final Judgmen t 

While  selecting  or  evaluating  your  drive,  consider 
these facts: 

1. If  yo u  need  to  keep  sheave  f ac e  width  at  a   minimum,  select  th e 
la rgest diameter drive from the group. 

2. Larger  diameter  sheaves  will  also  keep  d  rive  tension,  a  nd 
therefore belt pull, at a minimum.

3. In  a ddition,  larger  di ameter  sheaves  will  g enerally  g ive  a  more 
economical  drive,  but  you  should  hesitate  t o select  d ia me te rs 
so  large  as  to   require  only  one  belt  —   you  sacrifice  multiple-belt 
dependability. 

4. If   you  have  limited  s p ace  for  your  drive,  consider  using  th e 
smallest  diameter  drive  from  the  g ro up.  However,  sh eaves 
on  electric  motors  must  be  at  least  as  large  as  the  NEM A 
minimum from Table Nos. B2 or B3 on Page B4.

5. When your  point  o n  th e  cross  section  selection  ch art  i s  near  a 
line ,  indicating  t ha t  either  of  t wo  c ross  sections  can  b e  used, 
the larger section will generally  g ive  a  more  ec onomical  d rive. 
However,  i n  th e  largest  c ross  sections,  t his  may  require  the  use 
of  s tan dard  but  nonstock  sheaves.  I n  th is  case  th e  drive  using 
the  small  cross  s  ections  with  stock  sheaves  will  usually  be 
more economical . 

C. Other Drives 

1. For special drives not explained here (quarter turn, V-flat, idler),
see Pages D7 through D15.

Before following the steps below,  refer  to  paragraph  B  of   Step 
3. It provides guidance  in  th e  selection  process  and  serves  as 
a final judgment of your selection. 

Page 1 8 The Gates Rubber Company

Calculate your speed ratio, and read down the speed ratio 
column to a value close to your desired speed ratio.

Stock Drive Selection



Drive Selection Example
Using a Standard Speed Electric Motor for the DriveR

and Super HC® V-Belts

    Given:

Comments Results

 Step 1 Find the Design Horsepower

A. From Table No. B1 on Page B2, Service Factor is 1.2.
B. Horsepower requirement of the drive is 10.
C. Design Horsepower = 10 hp x 1.2 = 12 hp.

 Step 2 Select the Proper V-Belt Section

A. From Figure B1 on Page B3, a drive with Design Horsepower 
of 12 and 1750 rpm of the faster shaft can use a 3VX section
Super HC V-Belt.

 Step 3 Select the Drive

A. Turn to the drive selection table for 3VX belts, Table No.
B6 on Page B10.

2. Under the speed ratio column, find the 1.07 ratio.
There are four sheave diameter combinations that give
this ratio. The small sheave diameter of 2.2” is smaller
than the NEMA recommended minimum diameter of 
3.8”, and should not be used.

1. Calculate the speed ratio: 1750 ÷ 1635 = 1.07

3. Use the remaining combination of DriveR = 5.6" O.D.;
DriveN = 6.0" O.D. The 5.6" DriveR diameter is larger
than the NEMA minimum of 3.8".

4. On the same line to the right, the Center Distance
nearest to the desired 38" is 38.4". At the top of this
column 3VX950 V-belts are specified. This means that
using the two sheaves 5.6" O.D. and 6.0" O.D. with
V-belt 3VX950, the drive center distance will be 38.4"
(See Step 4 below.)

5. The 38.4" center distance lies in the gray area of the
table for which the color key at the bottom of Page B11
shows a 1.1 horsepower correction factor.

6. Go to the 3VX Horsepower Rating Table B10 on page B57.
Find the 1750 rpm value in the RPM of Faster Shaft
column, then read to the right to find the Basic 
Horsepower using a 5.6 inch diameter sheave.

8. The 

7. Continue to the right and determine the Add-On 
Horsepower for a 1.07 speed ratio, which is 0.08. Add
this value to the Basic Horsepower to find a Total HP 
of 7.09.

horsepower correction factor, 1.1 times the Total
horsepower per belt, 7.09, is 1.1 x 7.09 = 7.8. 
This is the Rated horsepower per belt.

9. The design horsepower divided by the horsepower per
belt/rib  is 12 ÷ 7.8 = 1.5; or 2 belts required for the drive.

 Step 4 Determine Installation and Takeup Allowance

A. Center distance allowances for installation and takeup from
Table No. D33 on Page D29 are 0.8" for installation and 1.4"
for takeup.

Service Factor = 1.2

Design Horsepower = 12

Belt Section = 3VX

Speed Ratio = 1.07 rpm

Motor Sheave = 5.6" O.D.
Pump Sheave = 6.0" O.D.

Center Distance = 38.4"

V-Belt Number = 3VX950

Horsepower Correction Factor = 1.1

Basic Horsepower per Belt = 7.01

Add-On Horsepower per Belt = 0.08
Total Horsepower per Belt = 7.09

Rated Horsepower per Belt = 7.8

Number of Belts = 2

Shortest center distance = 38.4" - 0.8" = 37.6"
Longest center distance = 38.4" + 1.4" = 39.8"

1. A 10 hp Squirrel Cage motor is to drive a centrifugal pump in normal service.
2. 1750 rpm motor speed.
3. 1635 rpm desired pump speed.
4. Desired center distance about 38".

Page 20 The Gates Rubber Company

Gates Corporation www.gates.com/ptB6

Heavy Duty V-Belt Drive Design Manual

Stock Drive Selection



B7The Driving Force in Power Transmissionwww.gates.com/pt

Heavy Duty V-Belt Drive Design Manual

3V 3VX

8V 8VX
5V 5VX

Super HC® and Super HC Molded Notch V-Belts and 
PowerBand® Belts Sizes

(PowerBand Belts are available in 2, 3, 4 or 5 bands in  
sizes shown, or wider, on a standard non-stock basis.)

See Page A5 for additional information on Gates Super HC PowerBand Belts.

NOTES        
 The part number for PowerBand® belts is constructed by placing the number of strands required followed by a slash ( / ) in front of the V-belt No.  
For example 6/5VX1000 represents a 5VX1000 with 6 strands.

* Not Available in 3V PowerBand
** Only Available in 3VX Single Belts
*** Not Available in 3VX PowerBand

* Only Available in 5VX Single Belt
** Only Available in 5V PowerBand
*** Only Available in 5V Single Belt

*  Available in 8VX Single Belt
**  Only Available in 8V  

Single Belt

Lengths listed as molded notch are available in banded or molded notch construction unless otherwise noted.

3V
Part
No.

Outside  
Circum.  
Effective  

Length (in)

3VX250* 25
3VX265* 26.5
3VX280* 28
3VX290** 29
3VX300 30
3VX315 31.5
3VX326** 32.6
3VX335 33.5
3VX350** 35
3VX355 35.5
3VX366** 36.6
3VX375 37.5
3VX385** 38.5
3VX390** 39
3VX400 40
3VX415** 41.5
3VX425 42.5
3VX450 45
3VX464** 46.4
3VX475 47.5
3VX487** 48.7
3VX500 50
3VX520** 52
3VX530 53
3VX540** 54
3VX550** 55
3VX560 56
3VX570** 57
3VX580** 58
3VX590** 59
3VX600 60
3VX616** 61.6
3VX630 63
3VX650*/*** 65
3VX670 67

3VX690** 69
3VX710 71
3V730* 73
3VX750 75
3VX771** 77.1
3VX800 80
3V810* 81
3VX826** 82.6
3V830* 83
3VX850 85
3VX900 90
3VX926** 92.6
3VX950 95
3VX974** 97.4
3VX1000 100
3VX1027** 102.7
3VX1060 106
3VX1088** 108.8
3VX1120 112
3VX1146** 114.6
3VX1180 118
3VX1224** 122.4
3VX1250 125
3VX1296** 129.6
3VX1320 132
3VX1400 140

5VX350* 35
5VX362* 36.2
5VX372* 37.2
5VX382* 38.2
5VX392* 39.2
5VX402* 40.2
5VX412* 41.2
5VX422* 42.2
5VX433* 43.3
5VX450* 45
5VX459* 45.9
5VX470* 47
5VX479* 47.9
5VX490* 49
5VX500 50
5VX510* 51
5VX519* 51.9
5VX530 53
5VX540* 54
5VX550* 55
5VX560 56
5VX570* 57
5VX580* 58
5VX590* 59
5VX600 60
5VX610* 61
5VX619* 61.9
5VX630 63
5VX650* 65
5VX660* 66
5VX670 67
5VX680* 68
5VX690* 69
5VX700* 70
5VX710 71

5VX720* 72
5VX730* 73
5VX740* 74
5VX750 75
5VX760* 76
5VX769* 76.9
5VX780* 78
5VX790* 79
5VX800 80
5VX810* 81
5VX830* 83
5VX840* 84
5VX850 85
5VX860* 86
5VX867* 86.7
5VX880* 88
5VX890* 89
5VX900 90
5VX918* 91.8
5VX930* 93
5VX940* 94
5VX950 95
5VX960* 96
5VX978* 97.8
5VX990* 99
5VX1000 100
5VX1017* 101.7
5VX1030* 103
5VX1050* 105
5VX1060 106
5VX1080* 108
5VX1108* 110.8
5VX1120 112
5VX1139* 113.9
5VX1150* 115

5VX1160* 116
5VX1162* 116.2
5VX1180** 118
5V1200** 120
5V1210** 121
5VX1220* 122
5VX1230* 123
5VX1250 125
5VX1277* 127.7
5VX1320 132
5VX1374* 137.4
5VX1400 140
5VX1469* 146.9
5VX1500 150
5VX1600 160
5VX1700 170
5VX1701* 170.1
5VX1800 180
5VX1900 190
5VX2000 200
5V1630*** 163
5V2120 212
5V2240 224
5V2360 236
5V2500 250
5V2650 265
5V2800 280
5V3000 300
5V3150 315
5V3350 335
5V3550 355

8V1000* 100
8V1060* 106
8V1120* 112
8V1180* 118
8V1250* 125
8V1320* 132
8V1400* 140
8V1500* 150
8V1600* 160
8V1700* 170
8V1800* 180
8V1900* 190
8V2000* 200
8V2120 212
8V2240 224
8V2300** 230
8V2360 236
8V2500 250
8V2650 265
8V2800 280
8V3000 300
8V3150 315
8V3350 335
8V3550 355
8V3750 375
8V4000 400
8V4250 425
8V4500 450
8V4750 475
8V5000 500
8V5600 560
8V6000 600

3V
Part
No.

Outside  
Circum.  
Effective  

Length (in)

5V
Part
No.

Outside  
Circum.  
Effective  

Length (in)

5V
Part
No.

Outside  
Circum.  
Effective  

Length (in)

5V
Part
No.

Outside  
Circum.  
Effective  

Length (in)

8V
Part
No.

Outside  
Circum.  
Effective  

Length (in)

Table No. B4



3VP

8VP
5VP

Narrow Predator® and Predator® PowerBand® Belts Sizes

NOTES:        
 The part number is constructed by placing the number of strands required followed by a slash ( / ) in front of the belt size.   
For example 6/3VP1000 represents a 3VP1000 with 6 strands.

*   Only Available in 3VP PowerBand Belts *   Only Available in 5VP PowerBand Belts *   Only Available in 8VP PowerBand Belts
 3VP Predator® belts are available up to 10 strands  5VP Predator® belts are available up to 16 strands 8VP Predator® belts are available up to 12 strands

3VP Section  

Predator  
V-Belt  

No.

Outside  
Circumference 

Effective  
Length (in)

8VP Section5VP Section  

3VP450* 45
3VP475* 47.5
3VP500* 50
3VP530* 53
3VP560* 56
3VP600* 60
3VP630* 63
3VP670* 67
3VP710* 71
3VP750* 75
3VP800* 80
3VP850* 85
3VP900* 90
3VP950* 95
3VP1000* 100
3VP1060* 106
3VP1120* 112
3VP1180* 118
3VP1250* 125
3VP1320* 132
3VP1400* 140

5VP600* 60
5VP630* 63
5VP670* 67
5VP710* 71
5VP750* 75
5VP800 80
5VP850 85
5VP870* 87
5VP900 90
5VP950 95
5VP1000 100
5VP1060 106
5VP1120 112
5VP1180 118
5VP1250 125
5VP1320 132
5VP1400 140
5VP1500 150
5VP1600 160
5VP1700 170
5VP1800 180
5VP1900 190
5VP2000 200
5VP2030* 203
5VP2120 212
5VP2240 224
5VP2360 236
5VP2500 250
5VP2650 265
5VP2800 280
5VP3000 300
5VP3150 315
5VP3350 335
5VP3550 355

8VP1000* 100
8VP1060* 106
8VP1120* 112
8VP1180* 118
8VP1250* 125
8VP1320* 132
8VP1400* 140
8VP1500* 150
8VP1600 160
8VP1700 170
8VP1800 180
8VP1900 190
8VP2000 200
8VP2120 212
8VP2240 224
8VP2360 236
8VP2500 250
8VP2650 265
8VP2800 280
8VP3000 300
8VP3150 315
8VP3350 335
8VP3550 355
8VP3750* 375
8VP4000* 400
8VP4250* 425
8VP4500* 450
8VP4750* 475
8VP5000* 500
8VP5600* 560
8VP6000* 600

Predator  
V-Belt  

No.

Outside  
Circumference 

Effective  
Length (in)

Predator  
V-Belt  

No.

Outside  
Circumference 

Effective  
Length (in)
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3V 3VX 3VP

Super HC® V-Belt, Super HC Molded Notch® V-Belt, Predator® V-Belt, 
Super HC PowerBand® Belt, Super HC Molded Notch PowerBand Belt and 

Predator PowerBand Belt Drives

*   Diameters below recommended RMA minimum for narrow (3V, 5V, etc. non-notched) 
V-Belts. Use of non-notched V-Belts can result in reduced belt performance and loss 
of energy efficiency. See Table No. D4 on Page D7.

Table No. B6
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Heavy Duty V-Belt Drive Design Manual

B11The Driving Force in Power Transmissionwww.gates.com/pt

*   Diameters below recommended RMA minimum for narrow (3V, 5V, etc. non-notched) 
V-Belts. Use of non-notched V-Belts can result in reduced belt performance and loss 
of energy efficiency. See Table No. D4 on Page D7.

3V 3VX 3VP

Super HC® V-Belt, Super HC Molded Notch® V-Belt, Predator® V-Belt, 
Super HC PowerBand® Belt, Super HC Molded Notch PowerBand Belt and 

Predator PowerBand Belt Drives

Table No. B6
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*   Diameters below recommended RMA minimum for narrow (3V, 5V, etc. non-notched) 
V-Belts. Use of non-notched V-Belts can result in reduced belt performance and loss 
of energy efficiency. See Table No. D4 on Page D7.

3V 3VX 3VP

Super HC® V-Belt, Super HC Molded Notch® V-Belt, Predator® V-Belt, 
Super HC PowerBand® Belt, Super HC Molded Notch PowerBand Belt and 

Predator PowerBand Belt Drives

Table No. B6
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*   Diameters below recommended RMA minimum for narrow (3V, 5V, etc. non-notched) 
V-Belts. Use of non-notched V-Belts can result in reduced belt performance and loss 
of energy efficiency. See Table No. D4 on Page D7.

3V 3VX 3VP

Super HC® V-Belt, Super HC Molded Notch® V-Belt, Predator® V-Belt, 
Super HC PowerBand® Belt, Super HC Molded Notch PowerBand Belt and 

Predator PowerBand Belt Drives

Table No. B6
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Heavy Duty V-Belt Drive Design Manual
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*   Diameters below recommended RMA minimum for narrow (3V, 5V, etc. non-notched) 
V-Belts. Use of non-notched V-Belts can result in reduced belt performance and loss 
of energy efficiency. See Table No. D4 on Page D7.

3V 3VX 3VP

Super HC® V-Belt, Super HC Molded Notch® V-Belt, Predator® V-Belt, 
Super HC PowerBand® Belt, Super HC Molded Notch PowerBand Belt and 

Predator PowerBand Belt Drives

Table No. B6
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Heavy Duty V-Belt Drive Design Manual

B15The Driving Force in Power Transmissionwww.gates.com/pt

*   Diameters below recommended RMA minimum for narrow (3V, 5V, etc. non-notched) 
V-Belts. Use of non-notched V-Belts can result in reduced belt performance and loss 
of energy efficiency. See Table No. D4 on Page D7.

3V 3VX 3VP

Super HC® V-Belt, Super HC Molded Notch® V-Belt, Predator® V-Belt, 
Super HC PowerBand® Belt, Super HC Molded Notch PowerBand Belt and 

Predator PowerBand Belt Drives

Table No. B6
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*   Diameters below recommended RMA minimum for narrow (3V, 5V, etc. non-notched) 
V-Belts. Use of non-notched V-Belts can result in reduced belt performance and loss 
of energy efficiency. See Table No. D4 on Page D7.

3V 3VX 3VP

Super HC® V-Belt, Super HC Molded Notch® V-Belt, Predator® V-Belt, 
Super HC PowerBand® Belt, Super HC Molded Notch PowerBand Belt and 

Predator PowerBand Belt Drives

Table No. B6

������
��	
���

����	��


�� �� �� �� �� �� �� �� �� �� �� �� �� ��
��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

����� ����� ����� ��� ��� ��� ���
������ ������ ��	�� ��� ��� ��� ��� ��� � � ��� ��� ��� ��� ��� �!� ��� ��� "�� " � "�� "�� "�" "!� "�! ��� ��� ��� �"�

# �$�� "$!�  $�� �$! !$� �$� �$! �$�  �$�  �$�   $�   $�  �$�  �$�  �$�  �$�  �$�  "$�  �$�  �$�  �$�  !$�  �$�  �$�  �$� ��$� ��$� � $�
�$ � �$��  $�� �$ �$� �$! !$� !$! �$" �$� �$�  �$�  �$�   $�   $�  �$�  �$�  �$!  �$�  "$�  �$�  �$�  �$�  !$  !$�  �$�  �$�  �$�

# �$�� "$��  $�� !$� !$� �$� �$ �$�  �$�  �$�   $�  �$  �$�  �$�  �$�  �$�  "$  "$�  �$�  �$�  !$  !$�  �$�  �$�  �$� ��$� � $ � $�
�$�� �$��  $�� �$ �$� !$ !$� �$" �$� �$� �$�  �$"  �$�   $"   $!  �$�  �$�  �$"  "$!  �$"  �$�  �$�  !$�  �$�  �$!  �$�
"$ � �$��  $�� !$� !$! �$� �$� �$� �$� �$�  �$�   $   $�  �$�  �$�  "$  "$!  �$"  �$"  �$�  !$"
�$��  �$�� �$� �$�  �$"  �$�   $�  �$�  �$�  �$�  "$�

# �$�� �$�� �$�� �$� !$� �$� �$� �$� �$�  �$�  �$�   $�   $�  �$�  �$�  �$�  �$�  "$  "$�  �$�  �$�  !$�  !$�  �$"  �$ ��$ ��$� � $ 
�$�� �$�� �$�� �$ �$� !$� �$ �$! �$"  �$�  �$"   $�   $"  �$�  �$"  �$�  �$�  �$!  "$"  "$�  �$�  �$�  !$�  �$  �$!  �$! ��$� ��$!
�$�� �$�� �$�� �$! �$� !$� !$� �$� �$� �$�  �$  �$�   $   $�  �$  �$�  �$�  �$�  "$  "$�  �$�  �$�  !$  !$!  �$�  �$"  �$� ��$"
�$�� �$�� �$�� �$� �$� �$� !$� !$� �$� �$ �$�  �$�  �$�   $   $�  �$  �$�  �$�  �$�  "$  �$"  �$  �$�  !$�  !$�  �$�  �$"  �$�

# �$�� "$!� �$�" �$� !$� �$� �$� �$�  �$  �$!   $   $�  �$  �$!  �$  �$�  �$�  "$"  �$  �$�  �$�  !$�  �$  �$!  �$" ��$" ��$� � $"
�$��  "$�� �$�"

# �$�� "$�� �$�! !$ !$� �$! �$� �$!  �$"   $�   $"  �$�  �$"  �$�  �$"  �$�  "$�  "$!  �$"  �$�  !$�  !$�  �$�  �$  �$! ��$! � $� � $!
�$ � �$�� �$�� �$" �$� �$! !$� �$� �$� �$� �$�  �$�  �$�   $�   $�   $�  �$�  �$  �$�  "$�  �$�  �$  �$!  !$�  �$�  �$�  �$�
�$�� �$�� �$�� �$! �$� �$! !$� �$ �$� �$� �$�  �$  �$�   $   $�   $�  �$�  �$  "$�  �$�  �$�  �$�  �$�  !$�  �$"  �$�
�$�� �$�� �$ � �$� �$� !$" !$� �$" �$� �$!  �$�  �$�   $�   $!  �$�  �$!  �$�  �$"  "$�  "$!  �$�  �$!  !$�  !$�  �$�  �$� ��$� ��$�
�$��  �$�� �$ � �$� �$�  �$�   $   $�  �$"  �$�  "$�  "$�

# �$�� �$�� �$ " �$� !$� !$! �$� �$� �$�  �$  �$�   $�   $�  �$  �$�  �$�  �$�  �$�  "$�  �$  �$�  !$�  !$�  �$�  �$�  �$� ��$� ��$�
# �$�� �$�� �$ � �$� !$" �$ �$� �$ �$�  �$"  �$�   $!   $�  �$�  �$�  �$"  �$!  "$�  "$�  �$"  �$!  !$"  !$�  �$�  �$� ��$� ��$! � $�

�$�� �$�� �$ � �$� �$ �$� !$" !$� �$! �$� �$!  �$�  �$!   $�   $!  �$�  �$�  �$�  �$!  "$�  �$�  �$�  �$�  !$"  �$�  �$�  �$� ��$�
�$��  "$�� �$ �

# �$�� "$!� �$ � �$� !$! �$" �$� �$�  �$�  �$�   $�  �$�  �$�  �$�  �$�  �$!  "$�  "$�  �$�  �$!  !$�  !$!  �$�  �$�  �$� ��$� � $� � $�
�$�� �$�� �$ � �$� �$� �$� !$� �$ �$! �$ �$�  �$  �$!   $�   $!   $�  �$"  �$�  �$!  "$�  �$�  �$�  �$�  !$�  �$�  �$�  �$�
�$ � �$�� �$� �$� �$� �$� !$� �$� �$! �$" �$!  �$�  �$!   $�   $�  �$�  �$!  �$�  "$�  �$�  �$!  �$�  !$�  �$�  �$�  �$�
�$�� �$�� �$� �$� !$� �$ �$� �$� �$� �$�  �$  �$�   $"   $�  �$�  �$�  "$"  �$�  �$!  �$!  !$�  !$!
"$!�  �$�� �$�" �$� �$!  �$�  �$!   $�   $�  �$�  �$�  "$  "$!

# �$�� �$�� �$�! �$� �$! !$� �$� �$� �$� �$�  �$�   $�   $�   $�  �$�  �$�  �$�  �$�  "$�  "$�  �$  �$�  !$�  !$�  �$�  �$� ��$ ��$�
# �$�� �$�� �$�� �$� !$ !$� �$" �$� �$�  �$�  �$�   $"   $�  �$�  �$!  �$�  �$"  �$�  "$!  �$�  �$"  !$  !$!  �$�  �$�  �$� ��$" ��$�

�$�� �$�� �$�� �$" �$� !$� !$� �$� �$� �$" �$�  �$�  �$�   $"   $�  �$�  �$�  �$  �$�  "$"  �$�  �$�  �$�  !$�  �$  �$  �$� ��$ 
# �$�� �$�� �$�� �$! !$� �$� �$! �$�  �$�  �$�   $�   $�  �$�  �$�  �$�  �$�  �$�  "$�  �$�  �$�  �$�  !$�  �$�  �$�  �$� ��$� ��$� � $�

�$�� �$�� �$�� �$� �$" �$� !$! �$� �$� �$� �$�  �$�  �$�   $�   $�  �$  �$�  �$�  "$�  �$�  �$�  �$�  !$  �$  �$�  �$ 
�$��  "$�� �$�"
�$�� �$�� �$�� �$� �$" �$� !$� �$� �$� �$�  �$�  �$�  �$�   $�   $�  �$  �$�  �$�  �$�  �$  �$�  �$�  �$�  !$�  �$�  �$  �$�
 �$�� ��$�� �$��
"$��  �$�� �$�! �$� �$�  �$�  �$�   $�  �$  �$�  �$�  "$�  "$�
�$��  �$�� �$��

# �$�� �$�� �$" �$� �$� !$� �$ �$� �$" �$�  �$"   $   $"   $�  �$"  �$�  �$�  �$!  "$"  "$�  �$�  �$�  !$"  �$�  �$!  �$! ��$� ��$!
�$�� �$�� �$" �$" !$� !$� �$� �$� �$ �$�  �$  �$�  �$�   $�  �$  �$"  "$  "$!  �$�  �$�  �$�  !$"  !$�

# �$�� �$�� �$"� �$� �$� !$ !$� �$ �$� �$� �$�  �$!  �$�   $�   $�  �$�  �$!  �$�  "$�  "$�  �$!  �$"  !$�  !$�  �$�  �$�  �$! ��$�
# �$�� �$�� �$"" �$" !$� �$� �$� �$� �$!  �$�  �$!   $�   $�  �$�  �$�  �$�  �$�  "$�  "$�  �$�  �$�  !$�  !$�  �$"  �$� ��$� ��$� � $ 

�$�� �$�� �$"� �$! �$� !$� !$� �$� �$� �$"  �$  �$"  �$�   $"   $�  �$�  �$!  �$"  �$�  �$�  �$�  �$�  !$  !$!  �$!  �$�  �$!
�$�� �$�� �$"� �$� �$� !$ !$� �$" �$� �$! �$�  �$�  �$�   $"   $!  �$�  �$�  �$�  "$!  �$"  �$�  �$�  !$�  �$�  �$�  �$�
�$��  "$�� �$�  �$�
�$ � �$�� �$�� �$� !$ !$� �$" �$! �$� �$!  �$�  �$�   $�   $!  �$�  �$�  "$�  "$�  �$"  �$  !$  !$�  �$ 

# �$�� �$�� �$�� �$ �$� !$! �$� �$! �$�  �$�  �$�   $�   $�  �$  �$�  �$�  �$�  �$�  "$�  �$�  �$�  !$�  !$�  �$  �$�  �$� ��$� ��$�
# �$�� �$�� �$�� �$� �$" !$� !$! �$� �$� �$�  �$�  �$�   $�   $�  �$  �$�  �$�  �$�  "$  "$�  �$�  �$�  !$  !$!  �$"  �$"  �$� ��$"

"$ �  �$�� �$�� �$� �$  �$"   $�   $!  �$"  �$�  "$  "$�  �$ 
# �$�� �$�� �$�� �$� �$� �$� !$ !$! �$" �$� �$�  �$�  �$�   $�   $�  �$�  �$�  �$�  �$�  "$�  �$�  �$�  �$�  !$�  !$�  �$�  �$�  �$�

�$�� �$�� �$�� �$� �$ �$! !$� �$� �$� �$� �$�  �$�  �$�   $�   $�   $�  �$�  �$  �$�  "$�  �$�  �$  �$!  !$"  �$"  �$�  �$"
�$��  "$�� �$��   $�
�$�� �$�� �$�� �$� !$� !$! �$� �$� �$� �$�  �$�  �$�   $   $�  �$"  �$�  "$�  "$�  �$�  �$�  !$�  !$!  �$�

# �$�� �$�� �$!! �$! �$� !$� !$� �$� �$ �$!  �$  �$�   $   $!  �$�  �$!  �$�  �$"  "$�  "$!  �$�  �$!  !$�  !$�  �$�  �$� ��$� ��$�
�$��  �$�� �$!!

# �$�� �$�� �$�� �$ �$� �$! !$� !$� �$� �$ �$�  �$�  �$�   $�   $�  �$  �$"  �$�  �$�  "$  �$"  �$  �$!  !$�  !$�  �$�  �$"  �$�
# �$�� �$�� �$�� �$" �$� �$� !$� �$ �$� �$ �$�  �$  �$!   $   $!   $�  �$"  �$�  �$!  �$�  �$!  �$�  �$�  !$�  �$�  �$�  �$�

�$��  "$�� �$��  �$�   $�
�$�� �$�� �$�� �$� �$� !$" !$� �$� �$� �$� �$�  �$"  �$!   $�  �$�  �$�  �$�  "$�  �$�  �$!  �$�  !$�  !$�  �$�
�$��  �$�� �$�� �$� �$� �$"  �$!   $�  �$  �$!  �$"  "$"  "$�  �$"
�$��  �$�� �$�"
"$!�  "$�� �$�!  �$�  �$�   $�

# �$�� �$�� �$�� �$� �$� �$� !$" �$� �$! �$�  �$�  �$�  �$�   $�   $�  �$�  �$�  �$�  �$�  �$  �$�  �$�  �$�  !$�  �$�  �$  �$�
# �$�� �$�� �$�� �$� �$� �$� !$" !$� �$� �$� �$!  �$"  �$!   $�   $!  �$�  �$�  �$�  �$!  "$�  �$�  �$�  �$�  !$"  �$�  �$�  �$� ��$ 

�$�� �$�� �$�� �$� �$� !$" !$� �$! �$� �$�  �$�  �$�  �$�   $�  �$  �$�  �$�  "$�  �$  �$�  �$"  !$"  !$�  �$"
"$��  "$�� �$ �  �$"  �$�   $�
�$�� ��$�� �$ "
 �$�� ��$�� �$ !
�$��  �$�� �$ �

# �$�� �$�� �$ � �$� �$" !$� !$� �$� �$� �$�  �$  �$�  �$�   $"   $�  �$  �$�  �$"  �$�  �$�  �$�  �$"  !$�  !$!  �$!  �$�  �$!
�$��  �$�� �$�� !$! �$� �$ �$�  �$�   $!  �$�  �$�  �$�  "$�  �$  �$�

# �$�� �$�� �$�" �$ !$� !$� �$� �$� �$ �$!  �$  �$�  �$�   $"  �$�  �$!  "$�  "$!  �$�  �$�  �$�  !$�  �$�  �$�
�$ �  �$�� �$"� !$� !$� �$" �$� �$!   $   $�  �$"  �$�  �$!  "$!  �$�  �$�
�$��  �$�� �$" 
"$ �  "$�� �$"�  �$�   $�   $!

# �$�� �$�� �$"� �$� !$� !$� �$ �$� �$� �$�  �$�  �$!   $�   $�  �$�  �$�  "$  "$�  �$"  �$�  �$�  !$�  �$�  �$!

�%&��	'(�$'�)�'*�)	��'
�
	�)+�

���������	
�	��
������
	��

��
���	���
�
 ��� ��� ��� ���



Heavy Duty V-Belt Drive Design Manual
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*   Diameters below recommended RMA minimum for narrow (3V, 5V, etc. non-notched) 
V-Belts. Use of non-notched V-Belts can result in reduced belt performance and loss 
of energy efficiency. See Table No. D4 on Page D7.

3V 3VX 3VP

Super HC® V-Belt, Super HC Molded Notch® V-Belt, Predator® V-Belt, 
Super HC PowerBand® Belt, Super HC Molded Notch PowerBand Belt and 

Predator PowerBand Belt Drives

Table No. B6
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*   Diameters below recommended RMA minimum for narrow (3V, 5V, etc. non-notched) 
V-Belts. Use of non-notched V-Belts can result in reduced belt performance and loss 
of energy efficiency. See Table No. D4 on Page D7.

3V 3VX 3VP

Super HC® V-Belt, Super HC Molded Notch® V-Belt, Predator® V-Belt, 
Super HC PowerBand® Belt, Super HC Molded Notch PowerBand Belt and 

Predator PowerBand Belt Drives

Table No. B6
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*   Diameters below recommended RMA minimum for narrow (3V, 5V, etc. non-notched) 
V-Belts. Use of non-notched V-Belts can result in reduced belt performance and loss 
of energy efficiency. See Table No. D4 on Page D7.

3V 3VX 3VP

Super HC® V-Belt, Super HC Molded Notch® V-Belt, Predator® V-Belt, 
Super HC PowerBand® Belt, Super HC Molded Notch PowerBand Belt and 

Predator PowerBand Belt Drives

Table No. B6
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*   Diameters below recommended RMA minimum for narrow (3V, 5V, etc. non-notched) 
V-Belts. Use of non-notched V-Belts can result in reduced belt performance and loss 
of energy efficiency. See Table No. D4 on Page D7.

3V 3VX 3VP

Super HC® V-Belt, Super HC Molded Notch® V-Belt, Predator® V-Belt, 
Super HC PowerBand® Belt, Super HC Molded Notch PowerBand Belt and 

Predator PowerBand Belt Drives

Table No. B6
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*   Diameters below recommended RMA minimum for narrow (3V, 5V, etc. non-notched) 
V-Belts. Use of non-notched V-Belts can result in reduced belt performance and loss 
of energy efficiency. See Table No. D4 on Page D7.

3V 3VX 3VP

Super HC® V-Belt, Super HC Molded Notch® V-Belt, Predator® V-Belt, 
Super HC PowerBand® Belt, Super HC Molded Notch PowerBand Belt and 

Predator PowerBand Belt Drives

Table No. B6
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5V 5VX 5VP

*   Diameters below recommended RMA minimum for narrow (3V, 5V, etc. non-notched) 
V-Belts. Use of non-notched V-Belts can result in reduced belt performance and loss 
of energy efficiency. See Table No. D4 on Page D7.

Super HC® V-Belt, Super HC Molded Notch® V-Belt, Predator® V-Belt, 
Super HC PowerBand® Belt, Super HC Molded Notch PowerBand Belt and 

Predator PowerBand Belt Drives

Table No. B7
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*   Diameters below recommended RMA minimum for narrow (3V, 5V, etc. non-notched) 
V-Belts. Use of non-notched V-Belts can result in reduced belt performance and loss 
of energy efficiency. See Table No. D4 on Page D7.

5V 5VX 5VP

Super HC® V-Belt, Super HC Molded Notch® V-Belt, Predator® V-Belt, 
Super HC PowerBand® Belt, Super HC Molded Notch PowerBand Belt and 

Predator PowerBand Belt Drives

Table No. B7
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*   Diameters below recommended RMA minimum for narrow (3V, 5V, etc. non-notched) 
V-Belts. Use of non-notched V-Belts can result in reduced belt performance and loss 
of energy efficiency. See Table No. D4 on Page D7.

5V 5VX 5VP

Super HC® V-Belt, Super HC Molded Notch® V-Belt, Predator® V-Belt, 
Super HC PowerBand® Belt, Super HC Molded Notch PowerBand Belt and 

Predator PowerBand Belt Drives

Table No. B7
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Heavy Duty V-Belt Drive Design Manual
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*   Diameters below recommended RMA minimum for narrow (3V, 5V, etc. non-notched) 
V-Belts. Use of non-notched V-Belts can result in reduced belt performance and loss 
of energy efficiency. See Table No. D4 on Page D7.

5V 5VX 5VP

Super HC® V-Belt, Super HC Molded Notch® V-Belt, Predator® V-Belt, 
Super HC PowerBand® Belt, Super HC Molded Notch PowerBand Belt and 

Predator PowerBand Belt Drives

Table No. B7

������
$%&�'����*�
+��/�+��
�����
+!� ��
����

#��$�
�
�
%& %& %& %& %& %& %& %& %& %& %& %& %& %& %& %& %& %& %& %&

%&' %&' %&' %&' %&' %&' %&' %&' %&' %&' %&' %&' %&' %&'
%&+ %&+ %&+ %&+ %&+ %&+ %&+ %&+ %&+ %&+ %&+ %&+ %&+ %&+ %&+ %&+ %&+ %&+ %&+ %&+ ����� �$�(( )�
*�

��<� ��%� ���� �<�� �<�> �>�� �>=� �%�� �=�� �=<� ���� ���� ���� ���� ���� ��<� ���� ��>� �<=� �%�� �=%� ���� <��� <�%� <<%� <%%� ;�
�� ������ ������
%>�= %%�= %=�� %��� =��� =<�� ==�% =��� �<�� ���� ���� �<�� ���� �<�� ���� ? >�>� ? >�>�
%>�� %%�� %=�% %��� =��> =��� ==�� =��� ���� ���� ���� ���� ���� ���� ���� ? >�=% ? >�=%
%<�� %>�� %=�� %��< =��� =��< =%�� =��< ���< ���< ���> ���< ���< ���< ���� ? >��� ? >���
%<�< %>�< %%�� %��� =��% =��� =%�< ==�� ���� �=�� �=�� ���� �=�� ���� ���� ? %��� ? %���
%��� %<�� %%�� %��> =��� =��> =>�� ==�> ���> �=�> �=�> ���> �=�> ���> ���� ? %�%� ? %�%�
%��� %<�� %>�= %=�� %��> =��� =>�� =%�� ���� �%�� �%�� ���� �%�� ���� ���� ? %��� ? %���
%��= %��= %>�� %=�� %��� =��� =<�= =%�� ���� �%�� �%�� ���� �%�� ���� ���� ? =�<� ? =�<�
%��� %��� %<�< %%�% %��� %��% =��� =>�% =��% �>�% �>�% ���% �>�% ���% ���� ? =��� ? =���
%��< %��< %��� %>�� %��% %��� =��< =<�� =��� ���< �<�� �<�� ���� �<�� ���� ���< �>�� ����� ��=�� ��<�� ����< ����� �<��� �>=�< �%=�< �==�< ���� ���� ����
>��� %��� %��� %>�� %=�� %��� =��� =<�� =��� =��� �<�� �<�< ���� �<�� ���� ���� �>�� ����� ��=�� ��<�� ����� ����� �<��� �>%�� �%%�� �=%�� ���� ��%� ��%�
>��� >��� %��< %<�> %=�� %��> =��� =��> =��> =��� ���> ���% ���> ���> ���> ���� �<�> ���> ��%�> ����> ����� ����> �<��> �>>�� �%>�� �=>�� ���� ���� ����
>��� >��� %��% %��= %%�< %=�= =��� =��= ==�= =��� ���= ���� �=�= ���= �=�= ���� ���= ���= ��>�= ����= ����� ��=�= �<=�= �>>�� �%>�� �=>�� ���� ��%� ��%�
>��> >��> >��� %��� %>�= %%�� %��< =��� =%�� =��> ���� ���� �%�� ���� �%�� ���> ���� ���� ��<�� ����� ����> ��%�� �<%�� �><�> �%<�> �=<�> ���� ���� ����
>��� >��� >��< %��% %>�� %%�% %��� =��% =%�% =��� ���% ���% �%�% ���% �%�% ���� ���% ���% ��<�% ����% ����� ��%�% �<%�% �><�� �%<�� �=<�� ���� ���% ���%
>=�� >��� >��% %��� %<�> %>�� %��� %��� =>�� ==�� =��� =��� �>�� ���� �>�� �=�� ���� �=�� ����� ����� ����� ��>�� �<>�� �>��� �%��� �=��� ���� ���% ���%
>%�< >=�< >��� >��� %��% %<�� %��< %��� =<�� =%�< =��� =��� �<�� ���� �<�� �%�< ���� �%�� ����� ����� ��=�< ��<�� �<<�� �>��< �%��< �=��< ���� ���<� ���<�
>>�> >%�> >=�� >��� %��= %��� %=�< %��� =��� =>�> =��� =��� ���� ���� ���� �>�> ���� �>�� ����� ����� ��%�> ����� �<��� �>��> �%��> �=��> ���� ����� �����
><�� >>�� >=�� >��< %��� %��< %%�� %��< =��< =<�� =��< =��< ���< ���< ���< �<�� ���< �>�< ����< ����< ��>�� ����< �<��< �<��� �>��� �%��� ���� ���<� ���<�
><�� >>�� >%�< >��% %��� %��% %>�� %=�% =��% =<�� ==�% ==�% ���% �=�% ���% �<�� ���% �<�% ���% ��=�% ��>�� ����% �<��% �<��� �>��� �%��� ���� ����� �����
>��� >��� >>�� >=�> >��� %��> %<�� %%�> =��> =��� =%�> =%�> ���> �%�> ���> ���� �=�> ���> ���> ��%�> ����� ����> �<��> �<��� �>��� �%��� ���� ���%� ���%�
>��� >��� ><�� >%�< >��� >��< %��� %>�< %��< =��� =>�< =>�< =��< �>�< ���< ���� �%�< ���< ���< ��>�< ����� ����< ����< �<=�� �>=�� �%=�� ���� �<��� �<���
<��% >��% >��� >>�� >=�� >��� %��% %<�� %��� %��% =<�� =<�� =��� �<�� ���� ���% �>�� ���� �=�� ��<�� ����% ����� ����� �<%�% �>%�% �%%�% ���� �>��� �>���
<��� <��� >��< >��> >%�� >=�> >��� %��> %=�> %��� =��> =��% ==�> ���> �=�> ���� ���> ���> �>�> ����> ����� ��=�> ��=�> �<<�� �><�� �%<�� ���� �%��� �%���
<=�> <��> <��� >��� ><�= >>�� >��< >��� %>�� %=�> %��� %��� =>�� =��� �>�� �=�> ���� �=�� ���� ���� ����> ��>�� ��>�� �<��> �>��> �%��> ���� �=��� �=���
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Heavy Duty V-Belt Drive Design Manual
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*   Diameters below recommended RMA minimum for narrow (3V, 5V, etc. non-notched) 
V-Belts. Use of non-notched V-Belts can result in reduced belt performance and loss 
of energy efficiency. See Table No. D4 on Page D7.

5V 5VX 5VP

Super HC® V-Belt, Super HC Molded Notch® V-Belt, Predator® V-Belt, 
Super HC PowerBand® Belt, Super HC Molded Notch PowerBand Belt and 

Predator PowerBand Belt Drives

Table No. B7
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*   Diameters below recommended RMA minimum for narrow (3V, 5V, etc. non-notched) 
V-Belts. Use of non-notched V-Belts can result in reduced belt performance and loss 
of energy efficiency. See Table No. D4 on Page D7.

5V 5VX 5VP

Super HC® V-Belt, Super HC Molded Notch® V-Belt, Predator® V-Belt, 
Super HC PowerBand® Belt, Super HC Molded Notch PowerBand Belt and 

Predator PowerBand Belt Drives
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*   Diameters below recommended RMA minimum for narrow (3V, 5V, etc. non-notched) 
V-Belts. Use of non-notched V-Belts can result in reduced belt performance and loss 
of energy efficiency. See Table No. D4 on Page D7.

5V 5VX 5VP

Super HC® V-Belt, Super HC Molded Notch® V-Belt, Predator® V-Belt, 
Super HC PowerBand® Belt, Super HC Molded Notch PowerBand Belt and 

Predator PowerBand Belt Drives

Table No. B7
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*   Diameters below recommended RMA minimum for narrow (3V, 5V, etc. non-notched) 
V-Belts. Use of non-notched V-Belts can result in reduced belt performance and loss 
of energy efficiency. See Table No. D4 on Page D7.

5V 5VX 5VP

Super HC® V-Belt, Super HC Molded Notch® V-Belt, Predator® V-Belt, 
Super HC PowerBand® Belt, Super HC Molded Notch PowerBand Belt and 

Predator PowerBand Belt Drives

Table No. B7
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Heavy Duty V-Belt Drive Design Manual
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*   Diameters below recommended RMA minimum for narrow (3V, 5V, etc. non-notched) 
V-Belts. Use of non-notched V-Belts can result in reduced belt performance and loss 
of energy efficiency. See Table No. D4 on Page D7.

5V 5VX 5VP

Super HC® V-Belt, Super HC Molded Notch® V-Belt, Predator® V-Belt, 
Super HC PowerBand® Belt, Super HC Molded Notch PowerBand Belt and 

Predator PowerBand Belt Drives

Table No. B7
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���<� �%��� ��>=
���� �<��� ��>� ���> ����
����� �=��� ��>�

? =�<� ���% ��>� ��� ��< ���� ���= ���� ���= ���� ���� �<�� �<�� �>�� �>�� �%�� �%�� �=�� �=�� ���� ���� ����
���� ����� ��>� ���< ���� ���< ���� �<�< �<�� �>�< �>��
��%� ���%� ��>� ���� ���< ���� �<�> �<��
�=��� �<�=� ��>�
���%� ����� ��%�
��%� ���<� ��%� ���= ���� ���= ���� ���= �<�� �<�= �>�� �>�= �%�� �%�=
���% �>��� ��%�
�>��� ����� ��%�

? >�>� ? =��� ��%< ��� ��< ��� ���< ���� ���< ���� ���< ���� �<�� �>�� �>�� �%�� �%�� �=�� �=�� ���� ���� ���� ���� ���� ���� ���� ���� ���< ����
? %��� ���� ��%< ��� ��< ��� ���� ���� ���� ���� ���� �<�� �<�� �>�� �>�� �%�� �%�� �=�� �=�� ���� ���� ���� ����
? >�=% ���� ��%> ��� ��� ��< ��� ���< ���� ���< ���� ���> �<�� �<�� �>�� �>�� �%�� �%�� �=�� �=�� ���� ���� ���� ���� ���� ���� ���� ���� ����
? >��� ��%� ��%> ��� ��< ��� ��< ��� ���< ���� ���< ���� ���� �<�� �<�� �>�� �>�� �%�� �%�� �=�� �=�� ���� ���� ���� ���� ���� ���� ���� ����

���� ����� ��%> ���� ���� ���� ���� ���� ���� �<�� �<�� �>�� �>�� �%�� �%�� �=�<
���% �%��� ��%>

? %��� ���� ��%% ��= ��� ��= ��� ��= ���� ���= ���� ���� ���% �<�� �<�% �>�� �>�= �%�� �%�% �=�� �=�= ���� ���= ���� ���= ���� ���= ����
? =��� ���<� ��%% ���� ���> ���� ���% ���� ���% �<�� �<�% �>�� �>�% �%�� �%�% �=�� �=�= ����
? %�%� ��%� ��%= ��� ��% ��� ��% ���� ���% ���> ���� ���> ���� �<�> �<�� �>�> �>�� �%�> �%�� �=�> �=�� ���> ���� ���> ���� ���>
? =�<� ���% ��%= ��� ���� ���� ���� ���� ���< ���� �<�� �<�� �>�< �>�� �%�< �%�� �=�< �=�� ���< ����

��%� �<��� ��%= ���� ���� �<��
���� �>��� ��%=
���<� �=��� ��%=
���� ���%� ��%� ���� ���� ���� �<�� �<�� �>��

? %��� ���% ��%� ��� ��= ���% ���� ���% ���� ���% �<�� �<�% �>�� �>�% �%�� �%�% �=�� �=�% ���� ���% ���� ���%
��%� ����� ��%� ���� ���= ���� ���� �<�� �<�� �>�� �>�� �%��
�%��� �<�=� ��%�
����� ����� ��%�
���� ���<� ��=� ���< ���� ���< ���� ���> ���� �<�> �<�� �>�> �>�� �%�> �%��
�<��� ����� ��=�

? >�>� ���� ��=< ��> ��� ��% ���� ���% ���� ���% ���� ���% �<�> �<�� �>�> �>�� �%�> �%�� �=�> �=�� ���> ���� ���> ���� ���> ���� ���> ���� ���>
? >�=% ��%� ��=< ��� ��> ��� ��> ���� ���% ���� ���% ���� ���� �<�< �<�� �>�< �>�� �%�> �%�� �=�< �=�� ���> ���� ���> ���� ���> ���� ���> ����

���% �%��� ��=<
? =��� ����� ��=> ��� ���% ���� ���% ���� ���% �<�� �<�% �>�� �>�% �%�� �%�% �=�� �=�%
? >��� ���� ��=% ��� ��< ��� ��< ��� ���> ���� ���> ���< ���� �<�< �<�� �>�< �>�� �%�< �%�� �=�< �=�� ���< ���� ���< ���� ���< ���� ���<
? %��� ��%� ��=% ��� ��� ��� ��� ���� ���� ���= ���� ���= �<�� �<�= �>�� �>�= �%�� �%�� �=�� �=�� ���� ���� ���� ���� ���� ����
? %�%� ���� ��=% ��% ��� ��= ���� ���� ���> ���� ���> �<�� �<�% �>�� �>�% �%�� �%�% �=�� �=�% ���� ���% ���� ���% ����
? =�<� ���<� ��=% ��� ���< ���� ���< ���� ���< ���� �<�< �<�� �>�< �>�� �%�< �%�� �=�< �=�� ���<
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Heavy Duty V-Belt Drive Design Manual

B31The Driving Force in Power Transmissionwww.gates.com/pt

*   Diameters below recommended RMA minimum for narrow (3V, 5V, etc. non-notched) 
V-Belts. Use of non-notched V-Belts can result in reduced belt performance and loss 
of energy efficiency. See Table No. D4 on Page D7.

5V 5VX 5VP

Super HC® V-Belt, Super HC Molded Notch® V-Belt, Predator® V-Belt, 
Super HC PowerBand® Belt, Super HC Molded Notch PowerBand Belt and 

Predator PowerBand Belt Drives

Table No. B7
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=�� =<� =%� ==� =�� =�� =�� ��� ��� ��� �<� �>� �%� �=� �=� ��� ��� ��� ��� �<� �>� �%� �=� �=� ��� ��� ;�
�� ������ ������
���� ���> �<�> �<�� �>�> �>�� �%�> �%�� �=�> �=�� ���> ���� ���> ���� ���< ���� <��> <��� <��> <��> <��� <<�> <<�� <>�� <>�� ��<� ? >��� ? =���
���< ���� ���� �<�< �<�� �>�< �>�� �%�< �%�� �=�< �=�� ���< ���� ���< ���� ���< ���� <��< <��� <��� <��< <��� <<�< <<�� <>�< ��<� ? %��� ����
���� ���< ���< ���� �<�< �<�� �>�< �>�� �%�< �%�� �=�< �=�� ���< ���� ���� ���� ���< ���� <��< <��< <��� <��< <��� <<�� <<�� ��<� ? %�%� ��%�
�=�� �=�= ���= ���� ���= ���� ���= ���� ���= ���� ���= ���� ���= �<�� �<�= �>�� �>�= �%�� �%�= �=�= ���� ���= ���� ���% ���= ���� ��<� ���� �����
���� ���� ���� ���� ���� ���� ���� ���� ���� ���� �<�� �<�� �>�� �>�� �%�� �%�� �=�� �=�� ���� ���� ���� ���� ���� <��� <��� <��� ��<� ���� ���%
�=�� ���% ���% ���� ���% ���� ���% ���� ���% ���� ���% �<�� �<�% �>�� �>�> �%�� �%�% �=�� �=�% ���% ���� ���% ���� ���< ���% <��� ��<� ��%� ���<�

�>�� �>�% �%�� �%�% �=�� �=�% ���� ���% ���� ���% ���� ���= ���� ���� ���= ���� ���= ���� �<�� �<�= ��<� ����� �%���
���> ���� ���� ���> ���� ���> ���� ���> ���� �<�> �<�� �>�> �>�� �%�> �%�� �=�> �=�� ���> ���� ���� ���> ���� <��> <��� <��> ��<� ? =��� ���%
�>�� �%�% �=�% ���� ���% ���� ���% ���� ���% ���� ���% ���� ���% ���� ���> �<�� �<�% �>�� �>�% �%�% �=�� �=�% ���� ���> ���% ���� ��<� ��%� �����
�>�� �>�% �%�% �=�� �=�% ���� ���% ���� ���% ���� ���% ���� ���% ���� ���% ���� ���% �<�� �<�% �>�= �%�� �%�= �=�� �=�> �=�= ���� ��<� ���� ���%�
�%�� �=�< ���< ���� ���< ���� ���< ���� ���< ���� ���< ���� ���< ���� �<�� �<�� �>�< �>�� �%�< �=�< �=�� ���< ���� ���� ���< ���� ��>� ���� ���<�

�>�� �%�> �%�� �=�> �=�� ���> ���� ���> ���� ���� ���> ���� ���> ���� ���� ���> ��>� ���<� �=���
���� ���� ���� ���� ���� ��>� �<��� �����

��>� �%��� �����
�<�� �<�� �>�� �%�� �%�� �=�� �=�� ���< ���� ���< ���� ���< ���� ���< ���� ���< ���� ���< ���� �<�� �>�< �>�� �%�< �%�= �%�� �=�< ��>< ���% �<���
���% �<�� �>�� �>�= �%�� �%�= �=�� �=�= ���� ���= ���� ���= ���� ���= <��� <��= <��� <��= <��� <<�� <<�= <>�� <>�= <>�� <%�= ��>> ? >�>� ? =�<�
���� ���> ���> ���� ���> ���� ���> ���� �<�> �<�� �>�> �>�� �%�> �%�� �=�> �=�� ���% ���� ���% ���% <��� <��% <��� <��< <��� ��>> ? =�<� ����

�<�� �>�� �>�� �%�� �%�� �=�� �=�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� �<�� �<�� �>�< �>�= �>�� �%�< ��>> ���% �>���
���� ���= �<�= �>�� �>�= �%�� �%�= �=�� �=�= ���� ���= ���� ���= ���� ���% <��� <��= <��� <��= <��= <<�� <<�= <>�� <>�> <%�� ��>% ? >�=% ? =���
���� ���% ���% �<�� �<�% �>�� �>�% �%�� �%�% �=�� �=�% ���� ���% ���� ���% ���� ���% <��� <��% <��% <��� <��% <<�� <<�> <>�� ��>% ? %��� ��%�
���= ���� ���� ���� ���� ���� �<�� �<�� �>�� �>�� �%�� �%�� �=�� �=�� ���� ���� ���� ���� ���� <��� <��� <��� <��� <��� <��� ��>% ? %��� ��%�
���% ���� �<�� �<�% �>�� �>�= �%�� �%�= �=�� �=�= ���� ���= ���� ���= ���� ���= <��� <��= <��� <��� <��= <<�� <<�= <<�� <>�= ��>= ? >��� ����
���< ���� ���� ���> ���� �<�> �<�� �>�> �>�� �%�> �%�� �=�> �=�� ���> ���� ���> ���� ���> ���� <��� <��> <��� <��> <��� <<�> ��>= ? %�%� ����
���� ���% ���% ���� ���% ���� ���% ���� ���% �<�� �<�% �>�� �>�% �%�� �%�% �=�� �=�% ���� ���% ���% ���� ���% <��� <��> <��� ��>= ? =��� ���%
���� ���� ���� ���< ���� ���< ���� ���< ���� ���< ���� �<�< �<�� �>�< �>�� �%�< �%�� �=�< �=�� ���� ���< ���� ���< ���= ���� <��< ��>= ���� ���<�
�=�> ���� ���� ���% ���� ���% ���� ���% ���� ���% ���� ���% �<�� �<�% �<�� �>�% �%�� �%�% �=�� ���� ���% ���� ���% ���� ���� ���% ��>= ��%� �����

�<�� �>�> �>�� �%�% �=�� �=�% ���� ���% ���� ���> ���� ���% ���� ���% ���% ���� ���% �<�� �<�> �<�% �>�� ��>= ���<� �%���
�<�< �<�� �>�� �%�> �%�� �=�> �=�� ���> ���� ���> ���� ���% ���� ���% ���� ���% ���� ���% �<�� �>�� �>�% �%�� �%�% �%�� �=�� �=�% ��>� ���� �<���

�>�� �%�� �%�� �=�� �=�� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ��>� ����� �=���
���� ���� ���� ���� ���� ���� ���� ���� �<�� �<�� �>�� �>�� �%�� �%�� �=�� �=�� ���� ���� ���� ���� ���� <��< <��� <��� <��� ��>� ? =�<� ���%
�%�< �%�� �=�� ���< ���� ���> ���� ���> ���� ���> ���� ���> ���� ���> ���� �<�> �<�� �>�> �>�� �%�� �=�> �=�� ���> ���� ���� ���> ��>� ���� �����
�>�< �>�� �%�� �=�> �=�� ���> ���� ���> ���� ���> ���� ���> ���� ���> ���� ���> ���� �<�> �<�� �>�� �%�> �%�� �=�> �=�� �=�� ���> ��>� ��%� ���%�

��>� �=��� �<�=�
�=�� ���� ���� ���� ���= ���� ���� ��%� ���%� �����

�=�� �=�= ���= ���� ���= ���� ���= ���� ���= ���� ���� ���� ���� �<�� �<�= �>�� �>�� �%�� �%�� �=�� ���� ���� ���� ���% ���� ���� ��%� ��%� ���<�
�<�� �>�� �>�% �%�� �%�= �=�� �=�= ���� ���= ���� ���= ���� ���= ���� ���= ���� ���= ���� �<�� �<�= �>�� �>�= �%�� �%�� �%�= ��%� ���% �>���

��%� �>��� �����
���� ���� �<�� �>�< �>�� �%�< �%�� �=�< �=�� ���< ���� ���< ���� ���< ���� <��< <��� <��< <��� <��� <<�< <<�� <>�< <>�= <%�< ��%< ? >�>� ? =���
���� ���� ���� ���� ���� ���� ���� �<�� �<�� �>�� �>�� �%�� �%�� �=�< �=�� ���< ���� ���< ���� ���� <��< <��� <��< <��= <��< ��%< ? %��� ����
���� ���� �<�� �<�� �>�� �>�� �%�� �%�� �=�� �=�� ���� ���� ���� ���� ���� ���� <��� <��� <��� <��� <��� <<�� <<�� <>�� <>�� ��%> ? >�=% ����
���� ���� ���� �<�� �<�� �>�� �>�� �%�� �%�� �=�� �=�� ���� ���� ���� ���� ���� ���� <��� <��� <��� <��� <��� <<�� <<�= <>�� ��%> ? >��� ��%�
�=�� ���< ���< ���� ���< ���� ���< ���� ���< ���� ���< ���� �<�< �<�� �>�� �>�� �%�< �%�� �=�< ���< ���� ���< ���� ���� ���< ���� ��%> ���� �����

�<�� �>�< �>�� �%�< �%�� �=�> �=�� ���> ���� ���> ���� ���> ���� ���> ���� ���� ���> ���� �<�> �<�� �<�� �>�> ��%> ���% �%���
���% ���� ���� ���= �<�� �<�= �>�� �>�= �%�� �%�= �=�� �=�= ���� ���= ���� ���= ���� ���= <��� <��� <��= <��� <��= <<�� <<�= ��%% ? %��� ����
���% ���� ���� ���= ���� ���= ���� ���= ���� ���= �<�� �<�= �>�� �>�= �%�� �%�= �=�� �=�= ���� ���� ���= ���� ���= ���� <��= ��%% ? =��� ���<�
���� ���> ���% ���� ���% �<�� �<�% �>�� �>�% �%�� �%�% �=�� �=�% ���� ���> ���� ���% ���� ���% <��% <��� <��% <��� <��< <<�� ��%= ? %�%� ��%�
���< ���� ���� ���< ���� ���< ���� ���< ���� �<�< �<�� �>�< �>�� �%�< �%�� �=�< �=�� ���< ���� ���� ���< ���� <��< <��� <��< ��%= ? =�<� ���%
�<�� �>�< �%�< �%�� �=�< �=�� ���< ���� ���< ���� ���< ���� ���< ���� ���< ���� ���< ���� �<�< �>�< �>�� �%�< �%�� �=�� �=�> �=�� ��%= ��%� �<���
���= �<�� �>�� �>�� �%�� �%�� �=�� �=�� ���< ���� ���< ���� ���< ���� ���� ���� ���< ���� ���< �<�< �<�� �>�< �>�� �%�� �%�< �%�� ��%= ���� �>���

�>�= �%�� �%�= �=�� �=�= ���� ���= ���� ���= ���� ���= ���= ���� ���� ���� ���% ���� �<�� ��%= ���<� �=���
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Heavy Duty V-Belt Drive Design Manual

Gates Corporation www.gates.com/ptB32

*   Diameters below recommended RMA minimum for narrow (3V, 5V, etc. non-notched) 
V-Belts. Use of non-notched V-Belts can result in reduced belt performance and loss 
of energy efficiency. See Table No. D4 on Page D7.

5V 5VX 5VP

Super HC® V-Belt, Super HC Molded Notch® V-Belt, Predator® V-Belt, 
Super HC PowerBand® Belt, Super HC Molded Notch PowerBand Belt and 

Predator PowerBand Belt Drives

Table No. B7
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*   Diameters below recommended RMA minimum for narrow (3V, 5V, etc. non-notched) 
V-Belts. Use of non-notched V-Belts can result in reduced belt performance and loss 
of energy efficiency. See Table No. D4 on Page D7.

5V 5VX 5VP

Super HC® V-Belt, Super HC Molded Notch® V-Belt, Predator® V-Belt, 
Super HC PowerBand® Belt, Super HC Molded Notch PowerBand Belt and 

Predator PowerBand Belt Drives

Table No. B7
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%��< %��< %<�= %%�� %��% %��� =<�� =>�� =��� �>�� �>�� ���� �>�� ���� ��<� ? %�%� ��%�
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>��� %��� %��< %<�% %=�� %��% =��� =��% =��% ���% ���% ���% ���% ���% ��<� ? =��� ���%
>%�% >=�% >��� %��� %��� %>�� %��% %��� =>�� =%�% =��� =��� �>�� ���� �>�� �%�% ���� �=�� ����� ����� ��=�% ��>�� �<>�� �>��% �%��% �=��% ��<� ��%� �����
>>�= >%�= >=�� >��� %��� %<�� %=�% %��� =<�� =>�= =��� =��� �<�� ���� �<�� �>�= ���� �%�� ����� ����� ��%�= ��<�� �<<�� �>��= �%��= �=��= ��<� ���� ���%�
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>��� >��� >��< >>�% >��� >��% %��� %<�% %��% =��� =<�% =<�= =��% �<�% ���% ���� �>�% ���% �=�% ��<�% ����� ����% ����% �<=�� �>=�� �%=�� ��>� ���<� �=���
<=�< <��< <��� >��� ><�= >>�� >��< >��� %>�� %=�> %��� %��� =>�� =��� �>�� �=�> ���� �=�� ���� ���� ����> ��>�� ��>�� �<��> �>��> �%��> ��>� �<��� �����
<��� <<�� <%�< <��> >��� >��% >>�� >=�% %��% %<�� %=�% %=�% =��% ==�% ���% �<�� ���% �<�% ���% �=�% ��>�� ����% ����% ����� �<��� �>��� ��>� �%��� �����
><�� >>�� >=�� >��< %��� %��< %%�� %��< =��< =<�� =��< =��> ���< ���< ���< �<�� ���< �>�< ����< ����< ��>�� ����> �<��> �<��� �>��� �%��� ��>< ���% �<���
%<�� %>�� %%�> %��= =��< =��= =%�� ==�= ���= �=�= �=�= ���= �=�= ���= ��>> ? >�>� ? =�<�
>��% %��% %��� %>�� %=�� %��� =��> =<�� =��� �<�� �<�� ���� �<�� ���� ��>> ? =�<� ����
>��� ><�� >%�� >��< %��� %��< %>�� %=�< =��< =��� ==�< ==�> ���< �=�< ���< ���� ���< �<�< ���< ��=�< ��<�� ����< �<��< �<��� �>��� �%��� ��>> ���% �>���
%��= %<�= %>�� %��� %��� =��� =>�% ==�� ���� �=�� �=�� ���� �=�� ���� ��>% ? >�=% ? =���
%��% %��% %<�� %=�� %��� =��� =<�% =%�� ���� �%�� �%�� ���� �%�� ���� ��>% ? %��� ��%�
%��� %��� %��% %>�� %��> %��� =��� =<�� =��� �<�� �<�� ���� �<�� ���� ��>% ? %��� ��%�
%��� %<�� %>�> %=�= %��< =��= =>�� =%�= ���= �%�= �%�= ���= �%�= ���= ��>= ? >��� ����
%��� %��� %<�� %%�> %��� %��> =��� =>�> =��> �>�> �>�> ���> �>�> ���> ��>= ? %�%� ����
>��= >��= %��� %<�� %%�� %��� =��% =��� =��� ���� ���� ���� ���� ���� ��>= ? =��� ���%
>��� >��� %��� %��< %%�� %=�< %��� =��< ==�< =��� ���< ���> �=�< ���< �=�< ���� ���< ���< ��>�< ����< ����� ��=�< �<=�< �><�� �%<�� �=<�� ��>= ���� ���<�
>��� >��� >��> %��% %>�� %%�% %��� =��% =%�% =��� ���% ���= �%�% ���% �%�% ���� ���% ���% ��<�% ����% ����� ��%�% �<%�% �><�� �%<�� �=<�� ��>= ��%� �����
>��= >��= ><�� >=�� >��� %��� %<�% %%�� =��� =��= =%�� =%�� ���� �%�� ���� ���= �=�� ���� ���� ��%�� ����= ����� �<��� �<��= �>��= �%��= ��>= ���<� �%���
>>�� >%�� >=�> >��% %��� %��% %=�� %��% =��% =>�� =��% =��= ���% ���% ���% �>�� ���% �>�% ����% ����% ��%�� ����% �<��% �>��� �%��� �=��� ��>� ���� �<���
>��< >��< >��= >>�� >��% >��� %��< %<�� %��� =��< =<�� =<�� =��� �<�� ���� ���< �>�� ���� �=�� ��<�� ����< ����� ����� �<=�< �>=�> �%=�> ��>� ����� �=���
>��< %��< %��= %<�� %=�% %��� =��� =��� =��� ���� ���� ���� ���� ���� ��>� ? =�<� ���%
>%�� >=�� >��< %��> %<�� %>�> %��� %��> =>�> =%�� =��> =��% �>�> ���> �>�> �%�� ���> �=�> ����> ����> ��=�� ��>�> �<>�> �>��� �%��� �=��� ��>� ���� �����
>%�� >=�� >��< >��% %��� %<�% %=�� %��% =<�% =%�� =��% =��% �<�% ���% �<�% �%�� ���% �%�% ����% ����% ��=�� ��<�% �<<�% �>��� �%��� �=��� ��>� ��%� ���%�
<��� <��� <��% <>�� <��> <��� >��� ><�� >��� %��< %<�� %<�� %��� =<�� =��� ���< �>�� ���� �=�� �<�� ����< ����� ����� ��=�< �<=�< �>=�< ��>� �=��� �<�=�
<=�� <��� <��� >��> >>�� >%�> >��� %��> %%�> %=�� =��> =��% =%�> ���> �%�> �=�� ���> ���> �<�> ����> ����� ��%�% ��%�% �<<�� �><�� �%<�� ��%� ���%� �����
>=�� >��� >��� %��� %<�� %%�� %��� =��� =%�� ==�� ���� ���< �%�� ���� �%�� �=�� ���� ���� ��<�� ����� ����� ��%�� �<%�� �>��� �%��� �=��� ��%� ��%� ���<�
><�� >>�� >%�% >��� %��> %��� %%�� %=�� =��� =<�� ==�� ==�� ���� �=�� ���� �<�� ���� �<�� ���� ��=�� ��>�� ����� �<��� �<��� �>��� �%��� ��%� ���% �>���
<<�� <>�� <=�� <��� >��� >��� >%�� >��� %��� %<�� %��� %��< =��� =��< ���< �<�� ���< �>�< ���< ���< ��>�� ����< ����< ����� �<��� �>��� ��%� �>��� �����
%��� %<�� %%�� %��< =��� =��< =>�� ==�< ���< �=�< �=�< ���< �=�< ���< ��%< ? >�>� ? =���
>��� %��� %��� %>�< %��� %��< =��� =<�< =��< �<�< �<�< ���< �<�< ���< ��%< ? %��� ����
%��< %<�< %>�= %=�� %��% =��� =>�� =%�� ���� �%�� �%�� ���� �%�� ���� ��%> ? >�=% ����
%��� %��� %>�� %=�� %��� =��� =<�� =%�� ���� �%�� �%�< ���< �%�< ���< ��%> ? >��� ��%�
>��< >��< >��� %��� %>�% %%�� %��< =��� =%�� =��< ���� ���� �%�� ���� �%�� ���< ���� ���� ��<�� ����� ����< ��%�� �<%�� �><�> �%<�> �=<�> ��%> ���� �����
>��� ><�� >>�< >=�% >��� %��% %<�� %%�% =��% =��� =%�% =%�= ���% �%�% ���% ���� �=�% ���% ���% ��%�% ��<�� ����% �<��% �<��� �>��� �%��� ��%> ���% �%���
%��� %��� %<�% %%�= %��< %��= =<�� =>�= =��= �>�= �>�� ���= �>�= ���= ��%% ? %��� ����
>��� >��� %��% %��= %%�< %=�= =��� =��= ==�= ���= ���� �=�= ���= �=�= ��%% ? =��� ���<�
%��% %��% %��� %%�� %��� %��� =��> =>�� =��� �>�� �>�� ���� �>�� ���� ��%= ? %�%� ��%�
>��� >��� %��� %<�> %=�� %��> =��� =��> =��> ���> ���> ���> ���> ���> ��%= ? =�<� ���%
>>�> >%�> >=�� >��� %��= %��� %=�> %��� =��� =>�> =��� =��� ���� ���� ���� �>�> ���� �>�� ����� ����� ��%�> ����� �<��� �>��> �%��> �=��> ��%= ��%� �<���
><�> >>�> >%�� >��� %��= %��� %%�< %=�� =��� =<�> ==�� ==�� ���� �=�� ���� �<�> ���� �<�� ���� ��=�� ��>�> ����� �<��� �<��> �>��> �%��> ��%= ���� �>���
>��� >��� ><�� >%�< >��� >��< %��� %>�< %��< =��� =>�< =>�< =��< �>�< ���< ���� �%�< ���< ���< ��>�< ����� ����< ����< �<=�� �>=�� �%=�� ��%= ���<� �=���
>%�< >=�< >��� >��� %��= %<�� %��< %��� =<�� =%�> =��� =��� �<�� ���� �<�� �%�> ���� �%�� ����� ����� ��=�> ��<�� �<<�� �>��> �%��> �=��> ��%� ���� ���%�
>��= %��= %��� %>�� %=�� %��� =��% =<�� =��� �<�� �<�� ���� �<�� ���� ��%� ? %��� ���%
>=�< >��< >��= %��� %<�% %>�� %��< %��� =>�� ==�< =��� =��� �>�� ���� �>�� �=�< ���� �=�� ����� ����� ����< ��>�� �<>�� �>��< �%��< �=��< ��%� ��%� �����
<��� <��� <<�< <%�> <��� <��> >��� >>�% >��% %��� %>�% %>�= %��% =>�% =��= ���� �%�= ���= ���= �>�= ����� ����= ����= ����� �<��� �>��� ��%� �%��� �<�=�
<��> <��> <��� >��� >>�= >%�� >��> %��� %%�� %��> =��� =��� ==�� ���� �=�� ���% ���� ���� �>�� ����� ����% ��=�� ��=�� �<<�% �><�% �%<�% ��%� ����� �����
>��� >��� >��> %��% %>�� %%�% %��� =��% =%�% =��� ���% ���= �%�% ���% �%�% ���� ���% ���% ��<�% ����% ����� ��%�% �<%�% �><�� �%<�� �=<�� ��=� ���� ���<�
<>�� <%�< <=�= <��� >��% >��� >=�< >��� %��� %>�< %��� %��� =��� =��� ���� �>�> ���� �>�� ���� ���� ��%�> ����� ����� �<��> �>��> �%��> ��=� �<��� �����
%��% %<�% %>�� %��� %��� =��� =>�> ==�� ���� �=�� �=�� ���� �=�� ���� ��=< ? >�>� ����
%��� %��� %>�< %=�> %��� =��> =<�� =%�> ���> �%�> �%�% ���> �%�> ���> ��=< ? >�=% ��%�
>��> ><�> >>�� >=�� >��= %��� %>�< %%�� =��� =��> =%�� =%�� ���� �%�� ���� ���> �=�� ���� ���� ��%�� ��<�> ����� �<��� �<��> �>��> �%��> ��=< ���% �%���
>��= >��= %��� %��� %>�� %=�� %��= =��� ==�� ���� ���� �=�� ���� �=�� ��=> ? =��� �����
%��< %��< %<�� %%�� %��% %��� =<�< =>�� =��� �>�� �>�� ���� �>�� ���� ��=% ? >��� ����
%��� %��� %<�� %%�� %��� %��� =��� =>�� =��� �>�� �>�< ���� �>�� ���� ��=% ? %��� ��%�
%��� %��� %��> %>�= %��< %��= =��� =<�= =��= �<�= �<�= ���= �<�= ���= ��=% ? %�%� ����
>��> >��> %��� %��� %%�= %=�� =��> =��� ==�� ���� ���� �=�� ���� �=�� ��=% ? =�<� ���<�
><�� >>�� >=�� >��< %��� %��< %%�� %��< =��< =<�� =��< =��< ���< ���< ���< �<�� ���< �>�< ����< ����< ��>�� ����< �<��< �<��� �>��� �%��� ��=% ��%� �>���
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*   Diameters below recommended RMA minimum for narrow (3V, 5V, etc. non-notched) 
V-Belts. Use of non-notched V-Belts can result in reduced belt performance and loss 
of energy efficiency. See Table No. D4 on Page D7.

5V 5VX 5VP

Super HC® V-Belt, Super HC Molded Notch® V-Belt, Predator® V-Belt, 
Super HC PowerBand® Belt, Super HC Molded Notch PowerBand Belt and 

Predator PowerBand Belt Drives

Table No. B7
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Heavy Duty V-Belt Drive Design Manual

B35The Driving Force in Power Transmissionwww.gates.com/pt

*   Diameters below recommended RMA minimum for narrow (3V, 5V, etc. non-notched) 
V-Belts. Use of non-notched V-Belts can result in reduced belt performance and loss 
of energy efficiency. See Table No. D4 on Page D7.

5V 5VX 5VP

Super HC® V-Belt, Super HC Molded Notch® V-Belt, Predator® V-Belt, 
Super HC PowerBand® Belt, Super HC Molded Notch PowerBand Belt and 

Predator PowerBand Belt Drives

Table No. B7
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*   Diameters below recommended RMA minimum for narrow (3V, 5V, etc. non-notched) 
V-Belts. Use of non-notched V-Belts can result in reduced belt performance and loss 
of energy efficiency. See Table No. D4 on Page D7.

5V 5VX 5VP

Super HC® V-Belt, Super HC Molded Notch® V-Belt, Predator® V-Belt, 
Super HC PowerBand® Belt, Super HC Molded Notch PowerBand Belt and 

Predator PowerBand Belt Drives

Table No. B7
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*   Diameters below recommended RMA minimum for narrow (3V, 5V, etc. non-notched) 
V-Belts. Use of non-notched V-Belts can result in reduced belt performance and loss 
of energy efficiency. See Table No. D4 on Page D7.

5V 5VX 5VP

Super HC® V-Belt, Super HC Molded Notch® V-Belt, Predator® V-Belt, 
Super HC PowerBand® Belt, Super HC Molded Notch PowerBand Belt and 

Predator PowerBand Belt Drives

Table No. B7
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*   Diameters below recommended RMA minimum for narrow (3V, 5V, etc. non-notched) 
V-Belts. Use of non-notched V-Belts can result in reduced belt performance and loss 
of energy efficiency. See Table No. D4 on Page D7.

5V 5VX 5VP

Super HC® V-Belt, Super HC Molded Notch® V-Belt, Predator® V-Belt, 
Super HC PowerBand® Belt, Super HC Molded Notch PowerBand Belt and 

Predator PowerBand Belt Drives

Table No. B7
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Tensioning Example Using Super HC ®  V-Belts 

Given: 

Existing Drive 
    Motor Horsepower = 9 0 

    DriveR = 6 grooves 5V 11.8" O.D. 

    DriveR RPM = 870 

    DriveN = 6 grooves 5V 46.0" O.D. 

   V  -Belts = 5VX180 0 

    Center Distance  =  41.0" 

   B  elt Speed = 2665 ft./min . 

    Factor Kø = 0.86 

This  drive  m eets  all  t he  requirements  for  the  Simplified  Tensioning 
Method  except  i  t  uses  one  m  ore  bel t  t han  t  he  n  umber 
recommended,  so  simplified  te ns ioning  would  put  m ore  t ension  in 
the  drive  t han  needed.  Use  th e  regular  V-belt  t ensioning  me th od 
shown below. 

  Step 1  Find the Required Tension Per Strand of 
Belt, Using Formula No. D19 on Page D24.

T st =  15  




2. 5 −  0.86 
0.8 6 









( 90 )( 100 0 ) 
( 6 )( 2665 ) 





+ 
( 0.78) (266 5 ) 2 

1 0 6 

        =   (15)(1.91 )(5.63 ) + 5.54 

        =   1 61.3 + 7.10 = 166.8 or 167 lb

  Step 2  Lower and Upper Forces for 
Deflection of One Belt. 

A. Span  length  can  be  calculated  from  F ormula  No.  D35 of Page D45. 

       t   = 41.0  [1 - 0.1 25  (0.83 ) 2 ] 

         = 41.0 (1 - 0.0861 ) 

         = 37.5" 

The deflection should be   38 ⁄64 " or  1 9 ⁄32 " 

B. Minimum recommended force =
(167)(1.4)+ 13

16
= 15.4 lb

Maximum recommended force =
( 1.5)(167 ) + 13

16
= 15.8 lb

Approximate Force Deflection Method
Though recommended, numerical methods of calculating belt tension may not always be possible to apply. In such cases, an approximate method 
requires fewer application parameters and allows belt deflection forces to be selected from tables. While relatively quick and easy, it should be noted that 
belt tension levels may be higher than with numerical methods in order to maintain adequate tension levels over the broad table ranges. This can result in 
higher than necessary forces on the shaft & bearings.

7. V-Belt Installation Tension – continued
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(continued) 

Approximate Force Deflection

NOTE : Lay  a  steel  bar  or  a  narrow  block  of  w ood  ac ross  th e 
Po werBand ®  b elt  and  apply  th e  de flection  force  to  t he 
bar  so  that  all  of  t he  i ndividual  s trands  in  th e  band  a re 
deflected  t he  same  a  mount .  If  more  than  o  ne 
PowerBand  Belt  is  used  on  t  he  drive,  t  he  ne ig hboring 
band  can  be  used  as  a   r  ef erence  for  measuring  th e 
de flectio n,  just  as  is  done with individual V-belts. If only 
one  band  is  used,  lay  a  straightedge  or  stretch  a  string 
fr om  sheave-to-sheave  t  o  use  a  s  a  reference  f  or 
m easuring  d  eflection.  L  ay  t  he  straightedge  o  r  string 
ac ross  th e  back  of  t he  PowerBand  Belt  on  th e  sheaves. 

In   tensioning  

Up to 66 lb
Up to 30 lb

Gates  PowerBand  Belts,  multiply  the  p ounds  of 
de flectio n  forces  by  t he  number  of  belts  in  t he  band.  T he  t ension 
te st er  c  an  b  e  applied  as  indicated  a  bove  to   deflect  t  he  e  nt ir e 
PowerBand  Belt,  providing  a  s mall  board  o r  metal  plate  is  placed  on 
to p of the band so that all belts in the band are deflected a uniform 
amount.  A  straight-edge  can  be  laid  across  the  sheaves  to  use  as 
a  reference for measuring deflection. 

— up to 30 lb — up to 66 lb

Table No. 

Table No.

Table No. 

Table No.

*Note: This information is for Horsepower Ratings which are mentioned 
in this manual only. Use with older drives could result in overtensioning. 

V-Belt Installation Tension 

Table No. D29 Table No. D31

Table No. D32

Table No. D30

7. V-Belt Installation Tension – continued

Approximate Force Deflection Method

Figure No. D26 Figure No. D27
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a l  No. 

a l  No. 

Installation

Ta e up
enter Distance

F ur  No.

8. Center Distance Allowances for Installation and Tensioners

Table No. D33

Table No. D34

Figure No. D28
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Center Distance Allowances — Continued 

Table No. 38A 

Table No. 39A 

8. Center Distance Allowances for Installation and Tensioners – continued

Table No. D36

Table No. D35
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9. Drive Alignment

Amount of angular and parallel misalignment determines what action to take.

Misalignment is one of the most common causes of premature belt failure. The problem gradually reduces belt performance by increasing wear and 
fatigue. Depending on severity, misalignment can destroy a belt in a matter of hours or days.

While the basic forms of misalignment may be understood, accurate measurements and acceptable limits must be determined before corrective action is 
taken.

Types of Misalignment
 
Basically, any degree of misalignment, angular or parallel, decreases the normal service life of a belt drive. Angular misalignment (Figure No. D29) results 
in accelerated belt/sheave wear and potential stability problems with individual V-belts. A related problem, uneven belt and cord loading, results in 
unequal load sharing with multiple belt drives and leads to premature failure.

Angular Misalignment

Figure No. D29

 Angular misalignment causes excessive belt edge cord and sidewall wear and V-belt turnover in, or escape from, sheave grooves.

Parallel misalignment (Figure No. D30) also results in accelerated belt/sheave wear and potential stability problems with individual belts. Uneven belt and 
cord loading is not as significant a concern as with angular misalignment. However, parallel misalignment is typically more of a concern with V-belts than 
with synchronous belts. V-belts run in fixed grooves and cannot free float between flanges to a limited degree as synchronous belts can.

Parallel Misalignment

Figure No. D30

Parallel misalignment causes noise, tooth and sprocket wear, poor tracking, and excessive temperatures.
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9. Drive Alignment - continued

Measuring Misalignment

The most common tools for measuring misalignment are a straightedge and string. The improper use of either tool, especially a string, can result in erro-
neous conclusions (Figure No. D31).

Use of a Straightedge and String

Correct Incorrect

Figure No. D31

Correct and incorrect ways to use a straightedge and string to check for misalignment are shown.

A straightedge should be used to project the orientation of one sheave face with respect to the other. Orientation is also accomplished with a string, as 
long as it remains straight without any kinks or breaks.
 
When preparing to measure parallel misalignment, verify that edges of both sheaves are of equal thickness, or quantify the difference in thickness. Align 
sheave grooves faces directly with respect to one another, rather than the outside surfaces of the sheaves. It may be necessary to mount sheaves with 
the outside surfaces offset with respect to one another in order to properly align grooves on which belts operate.

Quantifying Misalignment

Misalignment is quantified mathematically or compared to some general rules of thumb for quick and easy results.
Angular misalignment is quantified into a real value by taking measurements (Figure No. D32). 

Measuring Angular Misalignment

X1

X2

D

A

Figure No. D32

Angular misalignment is correct by moving one of the members in a drive train, usually the driver or motor.

The actual angle of misalignment is defined by the difference in clearance between the straightedge or string and the outside surface of the sheave 
across the diameter. 

The mathematical relationship is: 
Formula No. D24

      A = ArcTan [(X2 - X1)/D]
      where
      A = angular misalignment, deg.
      D = diameter of sheave, in.
      X = distance from straight edge to sheave flange, in.
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9. Drive Alignment - continued

 

Measuring Parallel Misalignment

Y

L

P

Figure No. D33

Parallel misalignment is corrected by adjusting sheaves on one or both shafts in a drive train.

The angle of parallel misalignment is defined by the difference in clearance between the straightedge or string, and the outer surfaces of the two sheaves 
across the span length of the belt (Figure No. D33).

The mathematical relationship is:

Formula No. D25

      P = ArcTan (Y/L)
      where
      P = parallel misalignment, deg.
      Y = distance from straightedge to sheaves, in.
      L = center distance between sheaves, in.

The total allowable misalignment recommended for V-belts is 1/2 deg. While individual V-belts are capable of handling misalignment up to 6 deg. before 
becoming unstable, maintaining the misalignment to within 1/2 deg. maximizes belt life. Joined V-belts tolerate misalignment up to 3 deg. before signifi-
cant tieband damage occurs.

When determining if a V-type drive system is aligned within these recommendations, angular and parallel misalignment must be measured, quantified, 
and added together. The total sum of angular and parallel misalignment is compared to the belt manufacturer’s recommendations for the particular type 
of drive.

Rules of Thumb

Maintenance technicians may not find it practical or possible to accurately calculate total misalignment in a system while determining if it is in acceptable 
alignment. It is also difficult to visualize small fractions of an angle such as 1/4 or 1/2 deg. These angles are illustrated with the following rules of thumb:

For V-belt drives: 1/2 deg. = approximately 1/10-in. offset per foot.

These rules are used to estimate the amount of angular and parallel misalignment visually rather than by calculating numerical values.

Tips for Aligning Drives

Dual plane drive alignment. The processes described above permit alignment checking in one plane only. Shafts may be misaligned in either of two 
different planes, or both. For example, a drive with horizontal shafts is aligned in one plane using the techniques described above, then lined up in the 
second plane using a bubble level. The bubble level is used to see that both shafts are parallel with respect to the ground. If a drive has vertical shafts, 
the bubble level is used to make certain both shafts are perpendicular to the ground.

Parallel alignment. Parallel misalignment is difficult to determine since an accurate common reference plane is not always available. If the shafts are 
horizontal, and one is located vertically above the other, a plumb bob or bubble level is used to determine if the sheaves are in line with each other. A 
single V-belt could also be hung in an outside sheave groove from the upper shaft to indicate the proper position of the lower sheave.

Related components, such as brackets and platforms, should also be checked for proper design and placement. These parts must be strong enough to 
withstand peak forces exerted by drives without bending or flexing.
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10. Belt Pull Belt Pull and Bearing Loads 
The  V-belt  drive  designer  is  o fte n  asked  to  f urnish  data  o n  bearing  lo ads 
to  t he  m achine  designer.  The  amount  o f  bearing  lo ad  in   driveR  or  driveN 
machines  caused  b y  V-belt  drives  depends  upon  th e  side  lo ad  (shaf t 
load)  imposed  on  t he  shaft  and  the  bearing  locations  with  respect  t o  th e 
side  load.  The  side   load  is  t he  combined  load  d ue  to  sheave  weight  an d 
bel t pull. 

Sheave  weight  can  be  fou nd  from  standard  sheave  sp ecification  t ables 
or  o btained from the sheave supplier. Belt pull can be calculated  i f yo u 
have  the drive data. It is a function of the following variables : 

1. Hor sep ower  Transmitted  —  f  or  t  he  same  drive,  more 
horsepower requires more belt pull. 

2. Belt  Speed  —  for  the  same  horsepower,  higher  belt  spee d 
(larger sheave diameters) means less belt pull . 

3. Arc  of Contact  —  r educed arc of contact (wrap) requires more 
tension  to  prevent  slip,  resulting  in  increased  belt  p  ul l  fo r  th e 
sa me horsepower load. 

4 . T  otal  D rive  I nstallation  Tension  —  a  V-belt  drive  can  b e  either 
tig ht or loose, depending on how it is tensioned. 

NOTE:  Required  b elt  pull  i s  independent  of  the  number  of  V-belts 
used  on  a  drive.  The  number  of  belts  affe cts  only  t  he  amount  of 
overhang from the center of belt pull to the bearings. 

The  d esigner  of  driveR  and  d riveN  equipment usually  must  calculat e 
belt  p ul l  or  a sk  t he  drive  designer  to  f urnish  values of  b elt  pull  in  order 
to   properly  size  shafts  a nd  b earings  in  the  machine  design  s ta ge .  For 
th e  routine  design  of  a    drive  to  f  it  equipment  al ready  in  existence, 
another situation exists. It is common prac tice in this case for the driv e 
designer  to  a s sume  that  t he  driveN  equipment can  tolerate as  much belt 
pull  as  th e  dr iveR  machine,  and  to  investigate  allowable  b elt  pull  o nly  i n 
regard to the driveR. 

The  driveR  usually  is  an  electric  mot or  or  an  engine.  F or  electric  motors, 
th e  mi ni mum  sheave  diameters  recommended  by  NEMA  or   the  mo to r 
manufacturer  ar e  for  the  purpose  of  limiting  belt  p  ull  t  o  acceptable 
amounts.  T he  variables  affecting  belt  pull,  as  listed  above,  ar e  ta ke n 
into  account  in  det ermining  t he  minimum  sheave  di ameter.  It  is  assume d 
that  motor  shafts  and  bearings  ar e  adequate,  p  ro vi di ng  t  ha t  th e 
recommendations  on  sheave  size  ar e  followed,  and,  in  this   case,  belt 
pull  calculations  are  se ldom  required.  If  the  m otor  manufacturer  is  asked 
to   approve  a   d  rive  on  a   m otor  for  which  he  has  not  listed  minimu m 
sheave diameters, he will sometimes request belt pull calculations. 

For  in ternal  combustion  engines  equipped  with  power  takeoff  unit s,  t he 
dr ive  designer  and  the  machine  designer  sh ould  collaborate  in  f ol lowing 
th e  recommendations  of  t he  PTO  manufacturer  on  maximum  allowable 
belt  pull  and  sheave  overhang.  I  f  the  PTO  manufacturer  specifies  a 
fo rmula  fo r  ca lc ul ating  belt  pull,  use  t hat  formula  r at her  th an  the  methods 
shown  in  this  manual.  T hi s  is  because  the  belt  pull  formulas  used  by 
some PTO manufacturers  c ont ain  a multiplier which  results in  belt pul l 
values that  are artificially high. This provides, in effect, a service factor 
fo r  th e  PTO.  S uch  belt  p ul l  formula s  should  be  used  only  for  the  unit  fo r 
which they are given since they do not give a true value of belt pull . 

M any  handbooks,  etc.,  show  belt  pull  f  ormulas,  some  of  which  gi ve 
d ifferent  values  than  those  r e sulting  from  the  methods  shown  below.  This 
is  because  t he  h andbook  f ormulas  sometimes  s h ort-cut  t he  calculations 
by  i  g noring  factors  such  as  arc  of  contact  c  o rrection  or  by  assuming 
av erage  values  f or  s uch  corrections.  T he  m ethods  given  a t  t op  right  r es ul t 
in  accurate  c alculations  o f  be lt  pull  f or  drives  operating  at  design  loads  and 
te nsions.  Belt  t  ensions  are  based  on  a    ratio  between  tightside  and 
slackside  tensions  of  5:1  at  180°  ar c  of  con ta c t,  co rrected  for  actual  arc. 
This  i  s  standard  practice  in  t he  V-belt  i  ndustry.  There  ar e  belt  t ension 
fo rmulas  other  th an  t hose  us ed  below  which  are  based  on  t he  sa me  design 
te nsion  ratios  and  which  give  th e  same  result s.  The  fo rmulas  have  b een 
selected  f or  th ei r  ea se  o f  us e.   The  equipment  designer  should  recognize, 
h owever,  t hat  belts  ca n  be  t ensioned  up  t o  1.5  times  th e  design  t ension 
(see Tensioning Section, Page D22). This higher tension doesn’t exist for
th e  life  o f  t he  drive,  but  bearings  and  sha ft s  must  be  able  t  o  t olerate  i  t 
w ith out damage for a reasonable period of time. 

Formula Nos. D26 and D27, shown on this page, are correct for all Super HC®

belts,  Super  HC  PowerBand ®   belts,  Hi Power ® II  b  elts,  HiPowe r  I  I 
PowerBand belts, TriPower® Molded Notch belts and Polyflex® JB®

belts. When the machine designer requests shaft load calculations 
from the drive designer, it is recommended that the following formulas 
and procedures be used:

Belt Pull Calculations 

  Step 1  Calculate Drive Tensions 

A. Belt  p ull  i s  the  ve ctor  sum  of  T T and  T s ,  th e  tightside  a nd  slackside 
tension s. 

T and  T s  may be found from these formulas: 

Formula No. 

T T  = 41,250*  


HP 
K φ V 





*44,000 for Micro-V Belts 

Formula No. 

T S  = 33,000 (1.25 Kφ ) 
 K φ V 





where: HP = Horsepower
     K ϕ  = Factor K ϕ  from Table No. D26 on Page D24.
       (Use Table No. D11 on Page D12 for Vflat drives.)
      V   = Belt speed, feet per minute 

      V   =   
( pitch di am et er , in . ) ( rp m ) 

3.82 
  (Formula No. D11 on Page D14)

*1.33 for Micro-V Belts 

Formula No. 

T  = 44,000  
( HP ) 
K ϕ 2V 

Formula No. 

T s  = 33,000 (1.33   K φ ) 
( DHP ) 
K φ V 

  Step 2  Find Vector Sum of  T t  and  T s 

T he  vector  sum  of  T T   and  T s can  be  fou nd  so  t ha t  t he  direction  of  b e lt  pull , 
as  well  as  th e  magnitude,  is  known.  This  is  necessary  if  belt  pull  is  to  b e 
vectorially added to sheave weight, shaft weight,  etc.,  to find true bearing 
loads. In this case ,  t he easiest method  of finding the belt pull vector is by 
graphical  addition  of  T T and  T s   If  only  t he  magnitude  of  belt  p ul l  is  needed, 
numerical methods for the vector additions are faster to use. 

A. If  bo th  d irection  and  m agnitude  of  belt  pull  are  required;  the  vector 
sum  of  T  T   a nd  T s   can  be  fo und  by  graphical  v  ec to r  addition,  a  s 
shown in Figure No. D34. TT  and Ts  vectors are drawn to a convenient
scale,  f or  ex ample  1" =  100  pounds,  and  parallel  to  t he  t ig htside  and 
slackside  respectively. The same procedures can be used for 
finding belt pull on the driveN shaft. This method may
drives using idlers.

be used for

For two-wheel drives, belt pull on the driveR and driveN shafts is
equal but opposite in direction. For drives using idlers, both
magnitude and direction may be different.

B. If only the magnitude of belt pull is needed, follow the steps below.
Using this method only for V-V or V-flat drives with two wheels. Use
the graphical method shown if the drive uses idlers.

1. Add Tt and Ts from Step 1 to find TT and Ts (arithmetic sum).

2. Using the values of  
(D−d)

C
 for the drive (calculate if neces-

sary…see Page D12) find the vector sum correction factor using
Figure No. D34 on Page D34.

3. Multiply TT and Ts by the vector sum correction factor to find the
true vector sum of TT and Ts. This is the belt pull on either the
driveR or the driveN shaft.

Tightside

Parallel

Parallel to TT

TT
Parallel to Ts

Ts

Parallel

Slackside

Resultant Belt Pull

Motor

Figure No. 
Graphical Addition of TTand Ts

T 

HP 

T 

Figure No. D34

Formula No. D26

Formula No. D27

Formula No. D28

Formula No. D29
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Vector Sum Correction Factor 
D − d 

C 

Shaft Load Calculations 
If  true  s ide  load  on  the  s haft,  including  sheave  w eight  is  desired,  the 
sh eave  weight  can  b e  added  to  the  belt  p ul l  us ing  t he  same  graphica l 
method shown in Figure No. D34 on Page D34. The sheave weight vector
is  vertical  to  the  ground.  Weights  f or  standard  sheaves  ar e  shown  in  the 
sh eave specification tables on Pages C4 through C19.

Bearing Load Calculations 
In orde r to find actual bearing loads, it is necessary to know weights of 
machine  components  and  t he  value  o f  all  o th er  fo rces  contributing  to 
the  load.  However,  i  t  is  sometimes  desired  to  know  the  bearing  l  oa d 
co ntributed by the V-belt drive alone. You can find bearing load due to 
the  drive  if  you  k now  bearing  spacing  with  respect  t o  the  sheave  center 
and  the  shaft  load  as  calculated  above.  For  rough  checks,  m achine 
designers  sometimes  use  belt  pull  alone,  ignoring  sh eave  weight.  If 
accuracy  is  desired,  or  i  f  the  sheave  is  unusually  h eavy,  a ctual  shaf t 
lo ad including sheave weight should be used. 

A. Overhung Sheave 

Formula No. 

Lo ad  at  B, pounds = 
Sh af t Load x ( a +  b ) 

a 
Formula No. 

Lo ad  at  A, pounds  =  S ha ft Load  x b 
a 

where: a and b = spacing, inches, per Figure No. D36

B. Sheave Between Bearings 

Formula No. 

Loa d  at D , pounds  = Sh af t Load  x c  
( c +  d ) 

Formula No. 

Lo ad  at C, pounds  = Sh af t L  oad  x d  
( c +  d ) 

where: c and d = spacing, inches, per Figure No. D37

For 2-wheel 
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Figure No.    — Overhung Sheave

Shaft 
Load 

Bear ing 
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Bear ing 
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Shaft 

Figure No.     — Sheave Between Bearings

11. Shaft and Bearing Load Calculations

Figure No. D35

Figure No. D36  — Overhung Sheave

Figure No. D37  — Sheave Between Bearings

Formula No. D30

Formula No. D31

Formula No. D32

Formula No. D33
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Storage Recommendations

Proper preventive maintenance should not be limited to the actual belt 
drive operating on equipment, but should also include following proper 
storage procedures. In order to retain their serviceability and dimensions, 
proper storage procedures must be followed for all belt types. Quite often 
premature belt failures can be traced to improper belt storage procedures 
that damaged the belt before it was installed on the drive. By following a 
few common sense steps, these types of belt failures can be avoided. 

General Guidelines

Recommended

Belts should be stored in a cool and dry environment with no direct sun-
light. Ideally, less than 85˚ F and 70% relative humidity.

Store on shelves or in boxes or containers. If the belt is packaged in a 
box, store the belt in its individual box.

V-belts may be stored by hanging on a wall rack if they are hung on a 
saddle or diameter at least as large as the minimum diameter sheave rec-
ommended for the belt cross section.

When the belts are stored, they must not be bent to diameters smaller 
than the minimum recommended sheave or sprocket diameter for that 
cross section. (see Technical Information section) Belts should not be 
stored with back bends that are less than 1.3 times the minimum recom-
mended sheave diameter for that cross section.

If stored in containers, make sure that the belt is not distorted when in 
the container. Limit the contents in a container so that the belts at the 
bottom of the container are not damaged by the weight of the rest of the 
belts in the container.

Not Recommended

Belts should not be stored near windows, which may expose the belts to 
direct sunlight or moisture.

Belts should not be stored near heaters, radiators, or in the direct airflow 
of heating devices. 

Belts should not be stored near any devices that generate ozone. Ozone 
generating devices include transformers and electric motors.
Belts should not be stored where they are exposed to solvents or chemi-
cals in the atmosphere.

Do not store belts on the floor unless they are in a protective container. 
Floor locations are exposed to traffic that may damage the belts.

Do not crimp belts during handling or while stored. 

Belts are crimped by bending them to a diameter smaller than the mini-
mum recommended diameter sheave for that cross section. Do not use 
ties or tape to pull belt spans tightly together near the “end” of the belt. 
This will crimp the belt and cause premature belt failure. Do not hang 
on a small diameter pin that suspends all of the belt weight and bends 
the belt to a diameter smaller than the minimum recommended sheave 
diameter. Improper storage will damage the tensile cord and the belt will 
fail prematurely. Handle belts carefully when removing from storage and 
going to the application. Do not inadvertently crimp or damage the belts 
by careless handling.

Storage Methods

V-belts

V-belts can be coiled in loops for storage purposes. Each coil results in 
a number of loops. One coil results in three loops, two coils results in five 
loops, etc. The maximum number of coils that can be used depends on 
the belt length. If coiling a belt for storage, consult the table on the next 
page and follow the limits shown.

12. Belt Storage and Handling
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 Belt Cross Section Belt Length (in) Belt Length (mm) Number of Coils Number of Loops

 3L, 4L, 5L, A, AX,   Under 60 Under 1500 0 1

 AA, B, BX, 3V,  60 up to 120 1500 up to 3000 1 3

 3VX, 9R, 13R, 13C,  120 up to 180 3000 up to 4600 2 5

 13CX, 13D, 16R,  180 and over 4600 and over 3 7

 16C, 16CX, 9N

 BB, C, CX, 5V,   Under 75 Under 1900 0 1

 5VX, 16D, 22C,  75 up to 144 1900 up to 3700 1 3

 22CX, 15N 144 up to 240 3700 up to 6000 2 5

  240 and over 6000 and over 3 7

 CC, D, 22D, 32C Under 120 Under 3000 0 1

  120 up to 240 3000 up to 6100 1 3

  240 up to 330 6100 up to 8400 2 5

  330 up to 420 8400 up to 10,600 3 7

  420 and over 10,600 and over 4 9

 8V, 25N Under 180 Under 4600 0 1

  80 up to 270 4600 up to 6900 1 3

  270 up to 390 6900 up to 9900 2 5

  390 up to 480 9900 up to 12,200 3 7

  Over 480 12,200 and over 4 9

PowerBand® V-belts

These belts may be stored by hanging on a wall rack if they are hung on 
a saddle or diameter at least as large as the minimum diameter sheave 
recommended for the belt cross section, and the belts are not distorted.

PowerBand® V-belts belts up to 120 inches (3000 mm) may be stored in 
a nested configuration. Nests are formed by laying a belt on its side on 
a flat surface and placing as many belts inside the first belt as possible 
without undue force. When nests are formed, do not bend the belts to a 
diameter that is smaller than the minimum recommended sheave diam-
eter. Nests may be stacked without damaging the belts if they are tight 
and stacked with each nest rotated 180˚ from the nest below.

PowerBand® V-belts over 120 inches (3000 mm) may be rolled up and 
tied for shipment. These individual rolls may be stacked for easy storage. 
When the belts are rolled, they must not be bent to a diameter that is 
smaller than the minimum diameter recommended for the cross section.

Storage Effects

Belts may be stored up to six years if properly stored at temperatures 
less than 85˚F and relative humidity less than 70%.

If the storage temperature is higher than 85˚F, the storage limit for normal 
service performance is reduced by one half for each 15˚F increase in tem-
perature. Belts should never be stored at temperatures above 115˚F.

At relative humidity levels above 70%, fungus or mildew may form on 
stored belts. This has minimal affect on belt performance, but should be 
avoided.

When equipment is stored for prolonged periods of time (over six 
months), the belt tension should be relaxed so that the belt does not 
take a set, and the storage environment should meet the 85˚F and 70% 
or less relative humidity condition. If this is not possible, belts should be 
removed and stored separately in a proper environment.

12. Belt Storage and Handling - continued

Table No. D37
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Sub Section III
Technical Data

Made-to-Order Belts
Gates offers one of the industries largest selection of standard V-belts.  Often there are applications where a custom V-belt is needed.  Gates engineers 
and manufacturing specialists can help design the perfect V-belt for your particular application.
 • Size – custom length and widths
 • Tensile cords – Aramid or fiberglass
 • Rubber compound – diene, chlorprene, EPDM
 • Construction type – raw-edge, fabric wrapped, smooth running, bareback clutching
 • Private Brand Label 

Adjustments to material compounds, tensile cord usage, and finishing can deliver the results required by your particular application.  For more informa-
tion, contact your Gates authorized distributor or your Gates Sales Representative.

Made-to-Order Metals
When standard products won’t work, call the Gates Made-to-Order Metals Team.  Our dedicated made-to-order metal staff specializes in providing pro-
totype and production pulleys, sheaves and sprockets to meet your design expectations. No order is too large or too small.
 • Pulleys, Sheaves and Sprockets - All Gates Synchronous Profiles and Pitches, Micro-V® and V-Belt, Plain or Profiled Idlers
 •  Bores - Plain, Straight, Tapered, Splined or any special bore. Manufactured to accept Taper-Lock®, Ringfeder®, QD®, Torque Tamer, 

Trantorque® or other special bushings.
 • Styles - Bar Stock, Idlers, Ringfeder Connections, Torque Tamers, Custom Configurations, Special Hubs and more.
 • Material - Aluminum, Steel, Ductile, Cast Iron, Phenolic, Stainless Steel or Plastics
 • Finishes – Hard Coat, Food Grade, Zinc, Black Anodize, Nickel Plating, Painted, Custom Plating or any Special Coatings
 • Processes -  Hob Cutting, Shaper Cutting, Die Casting and Molding
 • Other Services – Sub-Assemblies, Press Bearings, Sprocket/Bushing Balance, and Index Marking
 
For more information
Call 1-800-709-6001
Email us at makemymetal@gates.com
Visit www.gates.com/mtometals
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V-belt Drive Symptoms
Premature Belt Failure

Symptoms Probable Cause Corrective Action
• Broken Belt(s) 1. Under-designed drive

2. Belt rolled or pried onto sheave

3. Object falling into drive

4. Severe shock load

1.  Redesign to manufacturers recommenda-
tions

2. Use drive take-up when installing

3. Provide adequate guard or drive protection

4. Redesign to accommodate shock load

• Belts fail to carry load, no visible reason 1. Under-designed drive

2. Damaged tensile member

3. Worn sheave grooves

4. Center distance movement

1.  Redesign to manufacturers recommenda-
tions

2. Follow correct installation procedure

3. Check for groove wear; replace as needed

4.  Check drive for center distance movement 
during operation

• Edge cord failure 1. Sheave misalignment

2. Damaged tensile member

1. Check alignment and correct

2. Follow correct installation procedure

• Belt de-lamination or undercord separation 1. Sheaves too small for belt section

2. Use of too small backside idler

1.  Check drive design, replace with larger 
sheaves

2.  Increase backside idler to acceptable diam-
eter

Severe Or Abnormal Belt Wear

Symptoms Probable Cause Corrective Action
• Wear on top surface of belt 1. Belt rubbing against guard

2. Idler malfunction

1.  Repair or replace guard

2. Replace or repair idler

• Wear on top corners of belt 1.  Belt-to-sheave fit incorrect  
(belt too small for groove)

1. Use correct belt/sheave match

Belt Troubleshooting
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Belt Troubleshooting – continued
• Wear on belt sidewalls 1. Belt slip

2. Sheave Misalignment

3. Worn sheaves

4. Incorrect belt

1. Retension until slipping stops

2. Realign drive

3. Replace sheaves

4. Replace with correct belt size

• Wear on belt bottom corners 1. Belt-to-sheave fit incorrect

2. Worn sheaves

1. Use correct belt/sheave match

2. Replace sheaves

• Wear on bottom surface of belt 1.  Belt bottoming against sheave groove bot-
tom

2. Worn sheaves

3. Debris in sheaves

1. Use correct belt/sheave match

2. Replace sheaves

3. Clean sheaves

• Undercord cracking 1. Sheaves too small for belt section

2. Belt slip

3. Backside idler diameter too small

4. Improper belt storage

1. Use larger diameter sheaves

2.  Retension to manufacturers recommenda-
tions

3.  Increase backside idler to acceptable diam-
eter

4.  Don’t coil belt too tightly, kink or bend.  
Avoid heat and direct sunlight

• Sidewall burning or hardening 1. Belt slipping

2. Worn sheaves

3. Under designed drive

4. Shaft movement

1. Retension until slipping stops

2. Replace sheaves

3.  Redesign to manufacturers recommenda-
tions

4. Check for center distance changes

• Belt surface hard or stiff 1. Hot drive environment 1. Improve ventilation to drive
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Belt Troubleshooting – continued
• Belt surface flaking, sticky or swollen 1. Oil or chemical contamination 1.  Do not use belt dressing;  eliminate sources 

of oil, grease, or chemical contamination.

• Excessive belt stretching 1. Belt slipping

2. Worn sheaves

3. Underdesigned drive

1. Retension until slipping stops

2. Replace sheaves

3. Redesign to manufacturers recommenda-
tions

Problems With Banded (Joined) Belts

Symptoms Probable Cause Corrective Action
• Tie band separation 1. Worn or incorrect sheaves

2. Improper groove spacing

1. Replace sheaves

2.  Use sheaves manufactured to industry 
specifications

• Top of tie band frayed, worn, or damaged 1. Interference with guard

2. Backside idler malfunction or damaged

1. Check and adjust guard

2. Replace or repair backside idler

• Banded belt comes off sheaves repeatedly 1. Debris in sheaves

2. Sheave misalignment

1.  Clean grooves and use single belts to pre-
vent debris from being trapped in grooves

2. Realign drive

• One or more belt ribs run out of the sheave 1. Sheave misalignment

2. Belt undertensioned

1. Realign drive

2.  Retension belts to manufacturers recom-
mendations

V-belt Turns Over or Comes Off Sheave

Symptoms Probable Cause Corrective Action
• Involves single or multiple belts 1. Shock loading or vibration

2. Foreign material in grooves

3. Sheave misalignment

4. Worn sheave grooves

5. Damaged tensile member

6. Incorrectly placed flat idler

7. Mismatched belt set

8. Poor equipment structural  design

1.  Check drive design; use banded (joined) 
belts

2. Shield grooves and drive

3. Realign drive

4. Replace sheaves

5.  Use correct installation tension and storage 
procedure

6.  Place flat idler on slack side of drive close to 
driveR sheave

7.  Replace with new matched set;  do not mix 
old and new belts.

8.  Check for center distance stability and rigid-
ity
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Belt Troubleshooting – continued
Belt Stretches Beyond Available Take-Up

Symptoms Probable Cause Corrective Action
• Multiple belts stretch unequally 1. Misaligned drive

2. Debris in sheaves

3. Broken tensile member or cord

4. Mismatched belt set

5. Belts from different manufacturers used

1. Realign drive and retension belts

2. Clean sheaves

3. Replace all belts; install properly

4. Install matched belt set

5.  Replace all belts with belts made by same 
manufacturer

• Single belt or where all belts stretch evenly 1. Insufficient take-up allowance

2. Grossly overloaded or under designed drive
3. Broken tensile members

1.  Check take-up; use allowance specified by 
manufacturers

2.  Redesign to manufacturers recommenda-
tions

3.  Replace belt or entire belt set and install 
properly

Belt Noise

Symptoms Probable Cause Corrective Action
• Belt squeals or chirps 1. Belt slip

2. Contamination

1.  Retension to manufacturers recommenda-
tions

2. Clean belts and sheaves

• Slapping sound 1. Loose belts

2. Mismatched belt set

3. Misalignment

1.  Retension to manufacturers recommenda-
tions

2. Install matched belt set

3. Realign drive so all belts share load equally

• Rubbing sound 1. Guard interference 1. Repair, replace or redesign guard

• Grinding sound 1. Damaged bearings 1. Replace, align and lubricate

• Unusually loud drive 1. Incorrect belt for sheaves

2. Incorrect tension

3. Worn sheaves

4. Debris in sheaves

1. Use correct belt size and type

2. Check belt tension and adjust

3. Replace sheaves

4.  Clean sheaves; improve shielding; remove 
rust, paint; or remove dirt from grooves

Unusual Vibration

Symptoms Probable Cause Corrective Action
• Belts flopping 1. Loose belts (under tensioned)

2. Mismatched belts

3. Misaligned drive

1.  Retension to manufacturers recommenda-
tions

2. Install new matched belt set

3. Realign drive

• Unusual or excessive vibration 1. Incorrect belt

2. Poor equipment structural design
3. Excessive sheave eccentricity

4. Loose drive components

1. Use correct belt/sheave match

2.  Check structure for adequate strength and 
rigidity

3. Replace defective sheave

4.  Check machine components, guards, motor 
mounts, motor pads, bushings, brackets 
and framework for adequate strength and 
stability and proper installation
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Belt Troubleshooting – continued
Problems With Sheaves

Symptoms Probable Cause Corrective Action
• Broken or damaged sheaves 1. Incorrect sheave installation

2. Foreign objects falling in drive

3. Incorrect belt installation

1. Do not over tighten bushing bolts

2. Use adequate drive guard

3. Do not pry belts onto sheaves

Problems With Other Drive Components

Symptoms Probable Cause Corrective Action
• Bent or broken shafts 1. Extreme belt overtension

2. Overdesigned drive

3. Accidental damage

4. Machine design error

5.  Sheave mounted too far away from out-
board bearing

1.  Retension to manufacturers recommenda-
tions

2.  Redesign to manufacturers recommenda-
tions

3. Redesign drive guard

4. Check machine design

5. Move sheaves closer to outboard bearing

Hot Bearings

Symptoms Probable Cause Corrective Action
• Drive requires overtensioning 1.  Worn sheave grooves – belts bottoming and 

won’t transmit power until overtensioned
2. Improper belt tension

1. Replace sheaves and tension belts properly

2.  Retension to manufacturers recommenda-
tions

• Sheaves too small 1.  Follow NEMA motor manufacturers recom-
mendations

1.  Redesign drive using proper sheave diam-
eters

• Poor bearing condition 1. Bearings underdesigned

2. Bearings not properly maintained

1. Check bearing selection

2. Align and lubricate bearings

• Sheaves mounted too far out on shaft 1. Drive installation error 1.  Move sheaves as close to outboard bear-
ings as possible

• Belt slippage 1. Belts undertensioned 1.  Retension to manufacturers recommenda-
tions

Performance Problems

Symptoms Probable Cause Corrective Action
• Incorrect driven speed 1. Drive design error

2. Belt slip

1.  Redesign drive using correct sheaves sizes 
for desired speed ratio

2.  Retension to manufacturers recommenda-
tions
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Horsepower Ratings
Horsepower rating for Gates V-belts and PowerBand belts can be calculated
from the formula below. This formula is useful for computer work, and for
calculating ratings which are out of the range of speed or diameter conditions
shown in the horsepower rating tables in this manual.

The formula gives the basic horsepower rating, corrected for speed ratio.
Multiply the horsepower rating from the formula by Factor Kφ and the belt
length correction factor to obtain the horsepower per belt for a specific drive.

Formula No. 28

Hp = dr [K1 -K2/d - K3 (dr)2 - K4 log (dr)] + KSRr

Where:  d = pitch diameter of the small sheave, inches
      r = rpm of the fastest shaft divided by 1000
     KSR = speed ratio factor listed in Table Nos. D44 through D49 on Page D45
K1 K2 K3 K1 = cross section parameters listed in Table Nos. D38 through D43 below

Table No. 
Horsepower Formula Parameters For Super HC® Molded Notch V-Belts

Belt Type
Cross

Section K1 K2 K3 K4

Super HC Molded
Notch and 3VX 1.1691 1.5295 1.5229 X 10-4 0.15960

Super HC Molded
Notch PowerBand  5VX 3.3038 7.7810 3.6432 X 10-4 0.43343

Table No. 
Horsepower Formula Parameters for Super HC V-Belts

Belt Type
Cross

Section K1 K2 K3 K4

Super HC
and 5V 3.3140 10.123 5.8758 X 10-4 0.46527

Super HC
PowerBand 8V 8.6628 49.323 1.5804 X 10-3 1.1669

Table No. 
Horsepower Formula Parameters for Hi-Power® II V-Belts

Belt Type
Cross

Section K1 K2 K3 K4

Hi-Power II
and

Hi-Power II
PowerBand

A 1.3948 2.6198 2.9043 X 10-4 0.27041
B 2.2149 5.8478 4.7867 X 10-4 0.41948
C 3.6653 13.7060 8.1326 X 10-4 0.66836
D 6.7891 39.3520 1.5676 X 10-3 1.18980

Table No. 
Horsepower Formula Parameters for Tri-Power® Molded Notch V-Belts

Belt Type
Cross

Section K1 K2 K3 K4

Tri-Power
Molded Notch

V-Belts

AX 1.4206 1.9869 2.2000 X 10-4 0.40578
BX 1.9992 3.0509 3.0994 X 10-4 0.55186
CX 3.2167 5.7396 5.2996 X 10-4 0.84056

2.2298 4.7223 3.3572E-04 0.30629
4.0208 12.167 5.6304E-04 0.54321
7.5874 33.208 9.7446E-04 0.99756

Table No. 
Horsepower Formula Parameters for Classical Predator

Belt Type
Cross

Section K1 K2 K3 K4

Classical Predator
AP
BP
CP

Table No. 
Horsepower Formula Parameters for Narrow Predator

Belt Type
Cross

Section K1 K2 K3 K4

Narrow Predator
5VP 6.2957 25.122 6.2946E-04 0.51000

17.914 145.92 1.5177E-03 1.4167 8VP

Useful Formulas and Calculations
Gates V-Belts and PowerBand® Belts

Table No. D38 Table No. D41

Table No. D39 Table No. D42

Table No. D40 Table No. D43

Formula No. D34
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Useful Formulas and Calculations – continued

Table No. 
Speed Ratio Factor For Super HC ®  Molded Notch 

V-Belts and PowerBand Belts 

Table No. 
Speed Ratio Factor For Super HC V-Belt s 

and PowerBand Belt s 

Table No. 
Speed Ratio Factor For Hi-Powe r ® II  V-Belts 

and PowerBand Belt s 

Table No. 
Speed Ratio Factor For Tri-Power ® 

Molded Notch V-Belts 

Speed Ratio Ra nge 

K S R  Values 
Cross Section 

3VX 5V X 
1.00-1.0 1 0  .0 00 0 0  .0 00 0 
1.02-1.0 3 0  .0 15 7 0  .0 80 1 
1.04-1.0 6 0  .0 31 5 0  .1 60 0 
1.07-1.0 9 0  .0 47 1 0  .2 39 8 
1.10-1.1 3 0  .0 62 9 0  .3 20 1 
1.14-1.1 8 0  .0 78 6 0  .4 00 1 
1.19-1.2 5 0  .0 94 4 0  .4 80 4 
1.26-1.3 5 0  .1 10 1 0  .5 60 3 
1.36-1.5 7 0  .1 25 9 0  .6 40 5 

   1.58 & over 0. 1416 0. 7202 

Table No. 
Speed Ratio Factor For Narrow Predator 

Table No. 
Speed Ratio Factor For Classical Predator 

Speed Ratio Ra nge 

K S R  Values 
Cross Section 

5VP 8VP 
1.00   to  1.01 0.0000 0.0000 
1.02   to  1.02 0.1317 0.7650 
1.03   to  1.03 0.2635 1.5305 
1.04   to  1.05 0.3951 2.2951 
1.06   to  1.06 0.5271 3.0615 
1.07   to  1.08 0.6588 3.8266 
1.09   to  1.11 0.7905 4.5918 
1.12   to  1.15 0.9223 5.3569 
1.16   to  1.23 1.0539 6.1218 
1.24  and  over 1.1858 6.8877 

Speed Rat io  Rang e 

K S R  Values 
Cross S ection 

5V 8V 
1. 00-1.01 0.0000 0.0000 
1. 02-1.05 0.0963 0.4690 
1. 06-1.11 0.2623 1.2780 
1. 12-1.18 0.4572 2.2276 
1. 19-1.26 0.6223 3.0321 
1. 27-1.38 0.7542 3.6747 
1. 39-1.57 0.8833 4.3038 
1. 58-1.94 0.9941 4.8438 
1. 95-3.38 1.0830 5.2767 

   3. 39  & ove r 1  .1 471 5.5892 

Spee d Ratio Range 

K S R  V alue s 
Cross S ection 

A B C D  
1.00-1.01 0.000 0 0  .0 000 0.0000 0.0000 
1.02-1.03 0.024 9 0  .0 556 0.1303 0.3742 
1.04-1.06 0.049 9 0  .1 113 0.2608 0.7489 
1.07-1.08 0.074 8 0  .1 670 0.3914 1.1239 
1.09-1.12 0.099 5 0  .2 222 0.5208 1.4953 
1.13-1.16 0.124 5 0  .2 779 0.6514 1.8703 
1.17-1.22 0.149 5 0  .3 336 0.7819 2.2450 
1.23-1.32 0.174 1 0  .3 887 0.9110 2.6156 
1.33-1.50 0.199 2 0  .4 447 1.0422 2.9924 

   1.51 & over 0.224 0 0  .5 000 1.1719 3.3648 

Speed Ratio Rang e 

K S R  V alue s 
Cross S ec t ion 

AX BX CX 
1.00-1.02 0.0000 0.0000 0. 0000 
1.03-1.07 0.0418 0.0642 0. 1208 
1.08-1.13 0.0836 0.1283 0. 2414 
1.14-1.21 0.1253 0.1924 0. 3619 
1.22-1.30 0.1669 0.2563 0. 4821 
1.31-1.44 0.2088 0.3205 0. 6030 
1.45-1.64 0.2504 0.3845 0. 7233 
1.65-2.01 0.2922 0.4486 0. 8440 
2.02-3.00 0.3339 0.5127 0. 9646 

   3.01 & ove r 0  .375 7 0  .576 9 1  .0 85 4 

Speed Ratio Rang e 

K S R  V alue s 
Cross S ec t ion 

AP BP CP 
1.00  to  1.01 0.0000 0.0000 0.0000 
1.02  to  1.02 0.0291 0.0750 0.2046 
1.03  to  1.04 0.0582 0.1500 0.4093 
1.05  to  1.05 0.0873 0.2250 0.6141 
1.06  to  1.07 0.1164 0.3000 0.8188 
1.08  to  1.10 0.1455 0.3750 1.0235 
1.11  to  1.13 0.1746 0.4499 1.2280 
1.14  to  1.19 0.2037 0.5249 1.4327 
1.20  to  1.28 0.2328 0.5999 1.6373 
1.29  and  over 0.2620 0.6749 1.8421 

Span Length, Two Wheel Drives 
Belt  s pan  length  is  needed  for  th e  deflection  method  o f  measuring  V-belt  installation 
tension.  Span  length  can  be  m easured  on  th e  drive  or  m easured  from  a   scale  la yout  o f 
the drive. 
For  V  or  V-flat  dr ives  using  only  two  wheels  (no  idlers)  span  length  c an be calc ul at ed 
fro m the following formula: 

Formula No. 29

t =  C ⎡⎢
⎣

   1 − 0.125  ⎛⎜
⎝

D − d 
C 

⎞
⎟
⎠

2 ⎤⎥
⎦

where : t  = span length, inche s 
C =  center distance, inche s 
D =  large sheave or pulley diameter, inche s 
d =  small sheave diameter, inches 

NOTE: D and d are Outside Diameters for Super HC and Datum Diameters 
for Hi-Power  ΙΙ  a nd Tri-Powe r Molded Notch V-Belts. 

Gates V-Belts and PowerBand® Belts
Table No. D44 Table No. D47

Table No. D45 Table No. D48

Table No. D46 Table No. D49

Formula No. D35
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Useful Formulas and Calculations – continued

Speed ratio (R)

Horsepower (hp)
 (33,000 lb-ft/min)

Design horsepower (Dhp)

Power (kw)

Torque (T) in lb-in

Torque (T) in N-mm

Belt velocity in ft/min

Belt velocity in m/s

Belt pitch length (PL) in inches
 (approximate)

Arc of contact on
 smaller pulley (A/Cs)

Torque (T) due to flywheel
 effect (WR2) in lb-inches
 (accel. and/or decel.)

Flywheel effect (WR2) in lb-ft2

 Required Given Formula

Shaft speeds (rpm)

Pulley diameter (D & d)

Number of pulley grooves (N & n)

Torque (T) in lb-in

Shaft speed (rpm)

Effective tension (Te) in lb.

Shaft speed (rpm)

Rated horsepower (hp)

Service factor (SF)

Horsepower (hp)

Shaft horsepower (hp)

Shaft speed (rpm)

Effective tension (Te) in lb.

Pulley radius (R) in inches

Torque (T) in lb-inches

Pulley pd in inches Pulley speed in rpm

Pulley pd in mm

Pulley speed in rpm

Center distance (C) in inches

Pulley diameters (D & d) in inches

Pulley diameters (D & d) in inches

Center distance (C) in inches

Final speed (RPM)

Initial speed (rpm)

Flywheel effect (WR2) in lb-ft2

Time (t) in seconds

Face width of rim (F) in inches

Material density (Z) in lbs/in3

Outside rim diameter (D) in inches

Inside rim diameter (d) in inches

R = 
rpm (faster shaft speed)

 rpm (slower shaft speed)

R = 
D (larger pulley diameter)

 d (smaller pulley diameter)

R = 
N (larger pulley groove no. )

 n (smaller pulley groove no. )

hp = 
T x rpm

 63,025

hp = 
Te x V

 33,000

Dhp = hp x SF

kw = .7457 x hp

T = 
63,025 x hp

 rpm

T = Te x R

T = 112.98 x T

V = 
pd x rpm

 3.82

V = .0000524 x pd x rpm

PL = 2C + [1.57 x (D + d)] + 
(D - d)2

 (4C)

A/Cs = 180 - [ 
(D - d) x 60 ] (4C)

T = 
.039 x (RPM - rpm) x WR2

 t

WR2 = 
F x Z x (D4 -d4)

 1467
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Useful Formulas and Calculations – continued
Power Transmission Conversions

Other Conversions

FORCE CONVERSION CONSTANTS

Metric to U.S.
Newtons x 3.5969 = Ouncesf
Newtons x 0.2248 = Poundsf
Kilogramsf x 2.2046 = Poundsf

U.S. to Metric
Ouncesf x 0.2780 = Newtons
Poundsf x 4.4482 = Newtons
Poundsf x 0.4536 = Kilogramsf

Metric to Metric
Kilogramsf x 9.8067 = Newtons
Newtons x 0.1020 = Kilogramsf

TORQUE CONVERSION CONSTANTS

Metric to U.S.
Newton Meters x 141.6119 = Ouncef Inches
Newton Meters x 8.8508 = Poundf Inches
Newton Meters x 0.7376 = Poundf Feet

Metric to Metric
Newton Meters x 10.1972 = Kilogramf Centimeters
Kilogramf Centimeters x 0.0981 = Newton Meters
Newton Meters x 0.1020 = Kilogramf Meters
Kilogramf Meters x 9.8067 = Newton Meters

U.S. to Metric
Ouncef Inches x 0.0071 = Newton Meters
Poundf Inches x 0.1130 = Newton Meters
Poundf Feet x 1.3558 = Newton Meters

POWER CONVERSION CONSTANTS

Metric to U.S.
Kilowatt x 1.3410 = Horsepower
Watt x 0.0013 = Horsepower

U.S. to Metric
Horsepower x 745.6999 = Watt
Horsepower x 0.7457 = Kilowatt

LENGTH CONVERSION CONSTANTS

Metric to U.S.
Millimeters x 0.0394 = Inches
Meters x 39.3701 = Inches
Meters x 3.2808 = Feet
Meters x 1.0936 = Yards
Kilometers x 3280.84 = Feet
Kilometers x 0.6214 = Statute Miles
Kilometers x 0.5396 = Nautical Miles

U.S. to Metric
Inches x 25.4000 = Millimeters
Inches x 0.0254 = Meters
Feet x 0.3048 = Meters
Yards x 0.9144 = Meters
Feet x 0.0003048 = Kilometers
Statute Miles x 1.6093 = Kilometers
Nautical Miles x 1.8532 = Kilometers

AREA CONVERSION CONSTANTS

Metric to U.S.

Square Millimeters x 0.0016 = Square Inches

Square Centimeters x 0.1550 = Square Inches

Square Meters x 10.7639 = Square Feet

Square Meters x 1.1960 = Square Yards

Hectares x 2.4711 = Acres

Square Kilometers x 247.105 = Acres

Square Kilometers x 0.3861 = Square Miles

U.S. to Metric

Square Inches x 645.160 = Square Millimeters

Square Inches x 6.4516 = Square Centimeters

Square Feet x 0.0929 = Square Meters

Square Yards x 0.8361 = Square Meters

Acres x 0.4047 = Hectares

Acres x 0.004047 = Square Kilometers

Square Miles x 2.5900 = Square Kilometers

LINEAR BELT SPEED CONVERSION CONSTANTS

Metric to U.S.
Meters per second x 196.8504 = Feet per Minute

U.S. to Metric
Feet per Minute x 0.005080 = Meters per Second
Square Miles x 2.5900 = Square Kilometers

U.S. to U.S.
Feet per Second x 60.00 = Feet per Minute
Feet per Minute x 0.0167 = Feet per Second
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Useful Formulas and Calculations – continued
Other Conversions —continued

WEIGHT CONVERSION CONSTANTS

DECIMAL AND MILLIMETER EQUIVALENTS OF FRACTIONS

Metric to U.S.

Grams x 15.4324 = Grains

Grams x 0.0353 = Ounces (Avd.)

Grams x 0.0338 = Fluid Ounces (water)

Kilograms x 35.2740 = Ounces (Avd.)

Kilograms x 2.2046 = Pounds (Avd.)

Metric Tons (1000 Kg) x 1.1023 = Net Ton (2000 lbs.)

Metric Tons (1000 Kg) x 0.9842 = Gross Ton (2240 lbs.)

U.S. to Metric

Grains x 0.0648 = Grams

Ounces (Avd.) x 28.3495 = Grams

Fluid Ounces (water) x 29.5735 = Grams

Ounces (Avd.) x 0.0283 = Kilograms

Pounds (Avd.) x 0.4536 = Kilograms

Net Ton (2000 lbs.) x 0.9072 = Metric Tons (1000 Kg)

Gross Ton (2240 lbs.) x 1.0160 = Metric Tons (1000 Kg)

 1/64    .015625 .397

  1/32   .03125 .794

 3/64    .046875 1.1911

   1/16  .0625 1.588

 5/64    .078125 1.984

  3/32   .09375 2.3811

 7/64    .109375 2.778

   1/8  .125 3.175

 9/64    .140625 3.572

  5/32   .15625 3.969

 11/64    .171875 4.366

   3/16  .1875 4.763

 13/64    .203125 5.159

  7/32   .21875 5.556

 15/64    .234375 5.953

   1/4  .250 6.350

 17/64    .265625 6.7477

  9/32   .28125 7.144

 19/64    .296875 7.5411

   5/16  .3125 7.938

 21/64    .328125 8.334

  11/32   .34375 8.731

 23/64    .359375 9.128

   3/8  .375 9.525

 25/64    .390625 9.922

  13/32   .40625 10.319

 27/64    .421875 10.716

   7/16  .4375 11.113

 29/64    .453125 11.509

  15/32   .46875 11.906

 31/64    .484375 12.303

   1/2  .500 12.700

 33/64    .515625 13.097

  17/32   .53125 13.494

 35/64    .546875 13.89

   9/16  .5625 14.288

 37/64    .578125 14.684

  19/32   .59375 15.08

 39/64    .609375 15.478

   5/8  .625 15.875

 41/64    .640625 16.272

  21/32   .65625 16.669

 43/64    .671875 17.066

   11/16  .6875 17.463

 45/64    .703125 17.859

  23/32   .71875 18.256

 47/64    .734375 18.653

   3/4  .750 19.050

 49/64    .765625 19.44

  25/32   .78125 19.844

 51/64    .796875 20.24

   13/16  .8125 20.638

 53/64    .828125 21.034

  27/32   .84375 21.431

 55/64    .859375 21.828

   7/8  .875 22.225

 57/64    .890625 22.622

  29/32   .90625 23.019

 59/64    .921875 23.416

   15/16  .9375 23.813

 61/64    .953125 24.209

  31/32   .96875 24.606

 63/64    .984375 25.003

   1  1.000 25.400

  Inches

 Fractions  Decimals Millimeters

  Inches

 Fractions  Decimals Millimeters
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V-belt dimensions, sheave groove dimensions and certain drive design
data for A, B, C and D belts are standardized. Copies of the following
standards are available from the respective standards organizations:

"Engineering Standard Specifications for Drives Using Classical
V-Belts and Sheaves (A, B, C and D Cross Sections)" IP-20 (1988)

Joint publication of: Mechanical Power Transmission Assn.
932 Hungerford Drive #36
Rockville, Maryland 20850
The Rubber Manufacturers Assn., Inc.
1400 K Street, N.W.
Washington, D.C. 20005
The Rubber Association of Canada
89 Queens Way, West
Mississauga, Ont., Canada L5B2V2

V-belt dimensions, sheave groove dimensions and certain drive design
data for 3V/3VX, 5V/5VX and 8V belts are standardized. Copies of the
following standards are available from the respective standards
organizations:

"Engineering Standard Specifications for Drives Using Narrow
V-Belts and Sheaves (3V/3VX, 5V/5VX and 8V Cross Sections)"
IP-22 (1991)

Joint publication of: Mechanical Power Transmission Assn.
932 Hungerford Drive #36
Rockville, Maryland 20850
The Rubber Manufacturers Assn., Inc.
1400 K Street, N.W.
Washington, D.C. 20005
The Rubber Association of Canada
89 Queens Way, West
Mississauga, Ont., Canada L5B2V2

“A PI  Specifications  for  Oil  F  ield  V  -Belting,  API  S  tandard 
1- B”—American  Petroleum  Institute  (March  1978),  Washington,  D.C. 
      Issued by: American Petroleum Institut e 

Production Department 
300 Corrigan Tower Building 
Dallas, Texas 75201 

In  addition  to  the  standards,  t  he  R  ubber  Manufacturers   Association , 
Inc.,  p  ublishes  a   s  eries  of   bul letins  u  nder  t  he  h  eading  "P owe r 
Transmission  Belt  Technical  Information."  These  b  ul leti ns  contai n 
di scussions  and  recommendations  on  V-belt  application  subjects  of 
general interest. Applicable bulletins published to date are : 

IP-3-1 V-Belt Heat Resistance (1987) 
IP-3-2 V-Belt Oil Resistance (1987) 
IP-3-3 Static Conductive V-Belts (1985) 
IP-3-4 Storage of V-Belts (1987) 
IP-3-6 Effect of Idlers on V-Belt Performance (1987) 
IP-3-7 V-Flat Drives (1972) 
IP-3-8 High Modulus Belts (1987) 
IP-3-9 Joined V-Belts (1987) 
IP-3-10 V-Belt Drives With Twist (1987) 
IP-3-13 Mechanical Efficiency of Power 
     Transmission Belt Drives (1987) 
IP-3-14 A Drive Procedure for Variable Pitch 
     Multiple V-Belt Drives (1987) 

ISO (International  Organization for Standardization) has published th e 
following international standards pertaining to industrial V-belt drives : 

ISO 255-198 1 P  ulleys for Classical and Narrow V-Belts 
— Geometrical Inspection of Grooves . 

ISO 1081-1980 Drives Using V-Belts and Grooved 
Pulleys — Terminology . 

ISO 4183-1980 Grooved Pulleys for Classical and 
Narrow V-Belts. 

ISO 4184-1980 Classical and Narrow V-Belts — Lengths . 

ISO 5290-1985 Grooved Pulleys for Joined Narrow 
V-Belts — Groove Sections 9J, 15J, 20 J 
and 25J . 

ISO 5291-1987 Grooved Pulleys for Joined Conventional 
V-Belts — Groove Sections AJ, BJ, CJ 
and DJ . 

Industry V-Belt Drive Standards
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