DRIVE SHUTDOWN & THOROUGH INSPECTION

Measuring Belt Tension

The spring scale type tester measures how much force is
required to deflect the belt a specified distance at the center
of its span. This is the force deflection method of tensioning
belts.

The Sonic Tension Meter measures the vibration of the belt
span and instantly converts the vibration frequency into belt
static tension. This is the span vibration method of tension-
ing belts.

For more information, refer to the Troubleshooting Tools
section.

Force Deflection Tension Method

The force deflection tension method does not directly
measure belt span tension or static tension. The deflection
force is a calculated value that is based on the amount of
static tension required in the belt. Static tension is the ten-
sion force that is actually in the belt, while deflection force
is simply a measurement to check how much static tension
is in the belt. The tension testers used for the force deflec-
tion tension method are available in one, two, or five barrel
configurations. The one barrel tension tester can measure up
to 30 Ib. of force; the two barrel tension tester can measure
up to 66 Ib. of force; and the five barrel tension tester can
measure up to 165 Ib. of force. Add the force readings from
each barrel to determine the total force being measured.

1. Measure span length (t). Span length is the distance from
where the belt exits one pulley to where it enters the
next pulley.

2. Position the lower of the two O-Rings using either of
these methods:

a. On the scale reading “Deflection Inches”, set the
O-Ring to show a deflection equal to 1/64" per inch
of span length (t).

b. On the scale reading “Inches of Span Length”, set
O-Ring to show a deflection equal to the inches of
measured span length (t).

3. At the center of the span (t), apply force using the appro-
priately sized Gates tension testers. Apply the force per-
pendicular to the span. If the belt is a wide synchronous
belt or a PowerBand belt, place a piece of steel or angle
iron across the belt width and deflect the entire width
of the belt evenly. Deflect the belt until the bottom edge
of the lower O-Ring is at the correct deflection distance.
If multiple individual V-belts are used on the drive, the
deflection distance can be measured against an adjacent
belt. For drives with only one belt, use a straightedge or
string pulled tight across the sheaves, sprockets, or top
of the belt to establish a reference line. When the belt is
deflected to measure tension, measure the deflection dis-
tance by measuring from the belt to the straight edge or
string reference line.
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4. Find the amount of deflection force on the upper scale of
the tension tester. The sliding rubber
O-Ring slides up the scale as the tool compresses and
stays up for a reading of the deflection force. Read at the
bottom edge of the ring. Remember to slide the O-Ring
down before using again.

5. Installation tension forces should ideally be calculated for
each specific drive. The tension calculations are included
in all Gates drive design manuals. Additionally, the Gates
drive design and selection computer program, Design
Flex" Pro™ can be used to quickly calculate the proper
installation tensions. Design Flex” Pro™ and Design Flex
Web" are available at www.gates.com/drivedesign.

If installation tension values for a specific V-belt

drive are not available, the tables shown can be used to
determine generic tension values based on the V-belt
cross section. As synchronous belt drives are more sensi-
tive to proper belt tensioning, there are no similar quick
reference tension tables for them.

Compare the deflection force with the range of forces rec-
ommended. If less than the minimum recommended deflec-
tion force, the belts are too loose and should be tightened.
If more than the maximum recommended deflection force,
the belts are too tight and should be loosened.

Recommended Deflection Force Per Belt
For Super HC® V-Belts, Super HC PowerBand® Belts,
Super HC Molded Notch V-Belts or
Super HC Molded Notch PowerBand Belts

V-Belt Small Sheave Speed Recommended Deflection
Cross Diameter Range Small Sheave |  Ratio Force (Lbs.)
Section (In.) RPM Range Range Minimum Maximum
2.65- 2.80 1200-3600 3.0 43
3.00- 3.15 1200-3600 2.00 3.3 48
3V 3.35- 3.65 1200-3600 to 3.7 54
412- 5.00 900-3600 4.00 44 6.4
5.30- 6.90 900-3600 48 71
2.20 1200-3600 2.8 4.1
2.35- 2.50 1200-3600 3.2 47
2.65- 2.80 1200-3600 2.00 3.5 5.1
3VX 3.00- 3.15 1200-3600 to 3.8 55
3.35- 3.65 1200-3600 4.00 4.1 8.0
412- 5.00 900-3600 4.8 7.1
530- 6.90 900-3600 58 8.6
440- 465 1200-3600 9.0 13.0
490- 550 1200-3600 2.00 10.0 15.0
5VX 590- 670 1200-3600 to 11.0 17.0
7.10- 8.00 600-1800 4.00 13.0 19.0
8.50- 10.90 600-1800 14.0 20.0
11.80-16.00 400-1200 15.0 23.0
7.10- 8.00 600-1800 2.00 11.0 16.0
5V 8.50- 10.90 600-1800 to 13.0 18.0
11.80 - 16.00 400-1200 4.00 14.0 21.0
8v 12.50 - 17.00 600-1200 2.00 28.0 41.0
to
18.00 - 24.00 400- 900 4.00 320 48.0

Recommended Deflection Force Per Belt For
Hi-Power® 11 V-Belts, Hi Power 11 PowerBand Belts
or Tri-Power® Molded Notch V-Belts

V-Belt Small Sheave Small Speed Recommended Deflection Force (Lbs.)
Cross | Diameter Range | Sheave | Ratio Hi-Power 11 Tri-Power Molded Notch
Section (In} RPM Range | Range | Minimum | Maximum_ | Minimum | Maximum
3.0 27 3.8 3.8 54
3.2 1750 2.00 29 42 3.9 5.6
A 3.4-36 to to 3.3 48 44 59
AX 3.8-42 3600 4.00 3.8 55 43 6.3
46-70 49 7.4 4.9 7.1
4.6 5.1 74 71 10.0
50-52 1160 2.00 58 8.5 7.3 1.0
B 54-58 to to 6.2 9.1 7.4 1.0
BX 6.0-68 1800 4.00 71 10.0 7.7 1.0
74-94 8.1 12.0 7.9 12.0
7.0 9.1 13.0 12.0 18.0
75 870 2.00 9.7 14.0 12.0 18.0
C 8.0- 85 to to 1.0 16.0 13.0 18.0
CcX 9.0-105 1800 4.00 120 18.0 13.0 19.0
11.0-16.0 14.0 21.0 13.0 19.0
12.0-13.0 690 2.00 19.0 27.0
D 13.5-155 to to 21.0 30.0
16.0-22.0 1200 400 | 240 36.0

Span Vibration Method

The Gates Sonic Tension Meter can be used with all Gates
belts. The Sonic Tension Meter measures the vibration in the
belt span, and converts that measurement into a reading of
the actual static tension in the belt. To use the Sonic Tension
Meter, you will need to enter the belt unit weight, belt
width for synchronous belts or number of ribs or strands for
V-belts, and the span length. To measure the span vibration,
press the “Measure” key on the meter, tap the belt span

to vibrate the belt, and hold the microphone approximately
3/8" to 1/2” away from the back of the belt. The Sonic
Tension Meter will display the static tension, and can also
display the vibration frequency.

Since the span vibration method is intended to be a very
accurate method of measuring actual tension in a belt, it is
important that the proper recommended tension is calcu-
lated for the specific belt drive. Procedures for calculating
belt tension are included in each of the appropriate Gates
drive design manuals. To determine the belt tension recom-
mended for specific drive applications, refer to the appropri-
ate belt drive design manual or download the Gates belt
drive selection program, DesignFlex’ Pro™, at
www.gates.com/drivedesign. Alternatively, Gates Power
Transmission Product Application engineers can be
contacted at ptpasupport@gates.com or (303) 744-5800.
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The adjusted belt weights for use with the Gates Sonic Tension Meter are shown in the following table.

Belt Belt Belt Adjusted Belt Weight
Product Cross Type (grams/meter)
Family Section

3VX Single 61

5VX Single 158

3V Single 72

5V Single 200

8V Single 510

Super HC' V-belts

3VX PowerBand’ 70

5VX PowerBand’ 185

3V PowerBand’ 96

5V PowerBand’ 241

8V PowerBand" 579

5VP Single 198

8VP Single 513
AP Single 114
BP Single 174
CcpP Single 324

Predator’Belts SPEP Single 208
SBCP Single 377

3vP PowerBand’ 89

5VP PowerBand’ 217

8VP PowerBand’ 528

BP PowerBand’ 212

cP PowerBand’ 332

AX Single 85
Tri-Power’ V-belts BX Single 144
X Single 232

A Single 96
B Single 168
C Single 276
D Single 554
Hi Power” Il V-belts E Single 799
A PowerBand’ 151

B PowerBand’ 200
C PowerBand’ 342
D PowerBand’ 663
AA Single 125
BB Single 194

Hi Power” Il Dubl V-belts

cC Single 354
DD Single 750
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Belt Belt Belt Adjusted Belt Weight
Product Cross Type (grams/meter)
Family Section

H Single 5

J Single 7

Micro-V’ Belts K Single 18

L Single 29

M Single 109

Metric Power™ V-belts 10X-Notched Single 44
13X-Notched Single 86
17X-Notched Single 139

For belt lengths over 3000mm 13X Single 100
For belt lengths over 3000mm 17X Single 171
XPZ Single 51

XPA Single 87
XPB Single 156
XPC Single 249

For belt lengths over 3000mm SPZ Single 72
For belt lengths over 3000mm SPA Single 115
For belt lengths over 3000mm SPB Single 186
For belt lengths over 3000mm SPC Single 337
2L Single 22

Truflex’ Belts * single “

4L Single 77
5L Single 125

3L Single 52

PoweRated’ Belts 4L Single 83
5L Single 138

3M Single 4

5M Single 10

7™ Single 24

Polyflex’ Belts i single hid

3M JB 5

5M JB 1

7™M JB 30

™M JB 64
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Belt Belt Belt Adjusted Belt Weight
Product Cross Type (grams/meter)
Family Section
MXL Synchronous 13
XL Synchronous 24
L Synchronous 32
PowerGrip’ Timing Belts
H Synchronous 39
XH Synchronous 1.3
XXH Synchronous 14.9
XL Synchronous 1.9
PowerGrip’ Timing Twin Power" Belts L Synchronous 32
H Synchronous 4.6
3M Synchronous 24
5M Synchronous 39
PowerGrip® HTD" Belts 8M Synchronous 6.2
14M Synchronous 9.9
20M Synchronous 128
3M Synchronous 2.7
5M Synchronous 4.6
PowerGrip” HTD" Twin Power’ Belts
8M Synchronous 7.2
14M Synchronous 123
8M Synchronous 5.8
PowerGrip” GT' Belts
14M Synchronous 9.7
2M Synchronous 14
3M Synchronous 2.8
5M Synchronous 4.1
PowerGrip” GT'2 Belts
8M Synchronous 5.5
14M Synchronous 9.6
20M Synchronous 128
8M Synchronous 6.93
PowerGrip” GT'2 Twin Power’ Belts
14M Synchronous 11.44
Poly Chain® GT"2 Belts 5M Synchronous B
Poly Chain® GT'2 and 8M Synchronous 4.7
Poly Chain® GT Carbon™ Belts 14M Synchronous 79
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How to Install Belts

When a belt is being installed, the same basic steps must be
followed, regardless of whether the belt is a
V-belt or a synchronous belt.

Preparation

1.

Confirm that the power is off, locked, and tagged.
Never work on a belt drive until this important step is
completed. Wear proper safety equipment (hardhat,
gloves, safety glasses, steel toe shoes).

2. Remove belt guard and place away from drive so that it
does not interfere with working on the drive.

Removal

3. Loosen motor mounting bolts or adjusting screws.

5.

Move the motor in until the belt is slack and can be
removed easily without prying. Never pry off a belt,
as the sheave or sprocket can be damaged. Prying off
belts also adds the risk of injury.

Remove old belt
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Inspection

6.

Inspect the old belt for any unusual wear. Excessive

or unusual wear may indicate problems with the

drive design or past maintenance procedures. Refer

to the Problem/Solution Summary Table in the Belt
Performance and Troubleshooting section for guide-
lines in matching belt appearance to possible problem
causes.

Inspect the sheaves or sprockets for unusual or exces-
sive wear. Belt life will be reduced if the sheaves or
sprockets are worn. Wear gloves for protection from
nicks or sharp surfaces.

For V-belt sheaves: Inspect grooves for wear and

nicks. Use Gates sheave gauges to determine if the
grooves are worn. Place the proper sheave gauge into
the sheave groove and check for wear. If more than
1/32" of wear can be seen between the gauge and
groove side wall, the sheaves are worn and should be
replaced. A light source such as a flashlight may be
used to backlight the gauge.

Do not be misled by “shiny” grooves. Grooves that are
“shiny” are often polished because of heavy wear.

Inspect the sheave grooves for rust or pitting. If rusted
or pitted surfaces are found, the sheave should be
replaced.

For Synchronous sprockets: Inspect sprocket grooves
for unusual or excessive wear. Check for excessive wear

by both visually inspecting the grooves and by running
your finger along the sprocket grooves. If you can feel
or see noticeable wear, the sprockets are worn and
should be replaced.
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Do not be misled by “shiny” grooves. Grooves that are
“shiny” are often polished because of heavy wear.

Inspect the sprocket grooves for rust or pitting. If rust-
ed or pitted surfaces are found, the sprocket should be
replaced.

Check the sprocket flanges and make sure that they
are not loose or bent. Bent flanges can interfere with
the belt and cause premature belt wear and failure.

If necessary, clean sheave and sprocket grooves by
wiping the surface with a rag slightly dampened with
a light, non-volatile solvent. Do not sand or scrape the
grooves to remove debris.

Installation

9.

10.

11.

12.

13.

If necessary, install new sheaves or sprockets. Refer to
page 14 for detailed instructions for installing QD or
Taper-Lock® bushings.

Check the sheave or sprocket alignment. In order

to achieve optimum belt life, it is important that the
drive’s sheaves or sprockets be aligned properly. Use a
straightedge or Gates EZ Align® laser alignment tool.
Adjust the sheave or sprocket position as necessary.

Install the new belt or set of belts.

Replace all belts on multiple V-belt drives. Never replace
a single belt or a portion of a multiple belt drive.

Always use belts from the same manufacturer on a
multiple belt drive. If a new belt is used with old belts,
the load will not be shared evenly between the belts

on a multiple V-belt drive. Mixing new and old belts
very possibly could lead to premature belt failure and
uneven sheave wear.

When installing the belt, make sure that there is clear-
ance to slip the belt over the sheave or sprocket. Do
not pry or use force to install the belt. Do not roll the
belt onto the drive.

Adjust the motor base adjustment screws to take up
the center distance on the belt drive until the belts are
tight.

Check belt tension, using a tension gauge or Sonic
Tension Meter. Adjust the belt drive’s center distance
until the correct tension is measured.

On multiple belt drives, some belts may appear to hang
unevenly when installed. It is normal for belts within
RMA length and matching tolerances to have notice-
able differences in the distance the belt span sags. This
is called the “catenary effect”.
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14.

Catenary effect is a curve made by a cord of uniform
weight suspended between two points.

Follow the recommended run-in and retensioning pro-
cedure to minimize the visible difference in belt sag.

Rotate the belt drive by hand for a few revolutions.
Re-check the belt tension and adjust as necessary.

15. Re-check the drive alignment and adjust as necessary.
Completion
16. Secure motor mounting bolts to the correct torque.

17.

18.
19.

Re-check the belt tension and adjust as necessary.
Tightening the motor mounting bolts may have
changed the belt tension.

Replace the belt guard.

Start the drive, looking and listening for any unusual
noise or vibration. If possible, shut down the drive and
check the bearings and motor for unusual heat. If the
motor or bearings are hot, the belt tension may be
too high, or bearings may not be properly lubricated.
Temperatures can be checked with an infrared pyrom-
eter.

V-belt Run-In Procedure

20.

A run-in procedure is recommended for all V-belt
drives so that the optimum belt life can be achieved.

A run-in consists of starting the drive and letting it run
under full load for up to 24 hours. If a 24 hour run-in

is not possible, let the belt drive run overnight, to the
next shift, or at least a few hours. After the belts have
run-in, stop the belt drive and check the belt tension.
Running the belts under full load for an extended peri-
od of time will seat the V-belts into the sheave grooves.
V-belt tension will drop after the initial run-in and seat-
ing process. This is normal. Adjust the belt tension as
necessary.

Since tension in V-belts will drop after the initial run-in
and seating process, failure to check and retension the
belt will result in low belt tension and belt slippage.
This slippage will result in premature belt failure.
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How to Install Taper-Lock® and QD® Bushed Sheaves
and Sprockets

It is important that new or replacement sheaves or sprockets
be properly installed. Most sheaves or sprockets are attached
to a shaft with a tapered bushing that fits a mating tapered
bore in the sheave or sprocket. Bushings come in several dif-
ferent bore size diameters. This allows for a reduction in the
parts inventory required in your plant because one bushing
size with multiple bore sizes can be used with a number of
different sizes of sheaves or sprockets.

There are two styles of bushings: Taper-Lock” and QD".
Installation and removal instructions for each style are noted
below.

Taper-Lock® Type Sprocket Installation and Removal

1008 to 3020 3525 to 6050 7060

To Install TAPER-LOCK® Type Bushings

1. Clean the shaft, bore of bushing, outside of bushing
and the sprocket hub bore of all oil, paint and dirt. File
away any burrs.

Note: The use of lubricants can cause sprocket break-
age. DO NOT USE LUBRICANTS IN THIS INSTALLATION.

2. Insert the bushing into the sprocket hub. Match the
hole pattern, not threaded holes (each complete hole
will be threaded on one side only).

3. "LIGHTLY” oil the bolts and thread them into those
half-threaded holes indicated by “O” on the diagram
above.

Note: Do not lubricate the bushing taper, hub taper,
bushing bore, or the shaft. Doing so could result in
sprocket breakage.

4. With the key in the shaft keyway, position the assembly
onto the shaft allowing for small axial movement of the
sprocket which will occur during the tightening pro-
cess.

Note: When mounting sprockets on a vertical shaft,
precautions must be taken to positively prevent the
sprocket and/or bushing from falling during installation.

5. Alternately torque the bolts until the sprocket and
bushing tapers are completely seated together (at
approximately half of the recommended torque; see
table below).

Note: Do not use worn hex key wrenches. Doing
so may result in a loose assembly or may damage
bolts.

6. Check the alignment and sprocket runout (wobble),
and correct as necessary.

7. Continue alternate tightening of the bolts to the rec-
ommended torque values specified in the table below.

Taper-Lock® Bushings

Bushing Bolts Torque Wrench
Style Qty. Size Ib-ft Ib-in
1008 2 1/4-20x 1/2 4.6 55
1108 2 1/4-20x 1/2 4.6 55
1210 2 3/8-16 x5/8 14.6 175
1610 2 3/8-16 x 5/8 14.6 175
2012 2 7/16-14x7/8 233 280
2517 2 1/2-13x 1 35.8 430
3020 2 5/8-11x11/4 66.7 800
3525 3 1/2-13x11/2 83.3 1000
4030 3 5/8-11x13/4 141.7 1700
4535 3 3/4-10x2 204.2 2450
5040 3 7/8-9x21/4 258.3 3100
6050 3 11/4-7x31/2 651.7 7820
7060 4 11/4-7x31/2 651.7 7820

Caution: Excessive bolt torque can cause sprocket and/or
bushing breakage.

Note: To insure proper bushing/sprocket performance,
full bushing contact on the shaft is recommended.

8. Toincrease the bushing gripping force, firmly tap the
face of the bushing using a drift or sleeve (Do not hit
the bushing directly with the hammer).

9. Re-torque the bushing bolts after Step 8.

10. Recheck all bolt torque values after the initial drive run-
in, and periodically thereafter. Repeat steps 5 through
9if loose.

To Remove TAPER-LOCK® Type Bushings

1. Loosen and remove all mounting bolts.

2. Insert bolts into all jack screw holes indicated by “X"
(see figure above).

3. Loosen the bushing by alternately tightening the bolts
in small but equal increments until the tapered sprocket
and bushing surfaces disengage.
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QD°® Type Sprocket Installation and Removal

Position Two

Position One

To Install QD° Type Bushings

1. Clean the shaft, bore of bushing, outside of bushing
and the sprocket hub bore of all oil, paint and dirt. File
away any burrs.

Note: The use of lubricants can cause sprocket break-
age. DO NOT USE LUBRICANTS IN THIS INSTALLATION.

2. For “Position One” or “Position Two” (whichever
applies), line up the unthreaded bushing holes “C”
with the threaded sprocket hub holes “T". Lightly oil
the bolts and thread them (with lock washers) into the
sprocket hub engaging only 2 or 3 threads. Bolt heads
should be mounted outside to allow for disassembly.
When mounting sprockets on ‘M’ through ‘W’ bush-
ing sizes, position the threaded jack screw hole (J) as
far from the bushing saw slot as possible to reduce the
possibility of bushing breakage during disassembly.

Note: Do not lubricate the bushing taper, hub taper,
bushing bore, or the shaft. Doing so could result in
sprocket breakage.

3. With the key in the shaft keyway, position the assembly
onto the shaft allowing for small axial movement of the
sprocket which will occur during the tightening pro-
cess. When installing large or heavy parts in “Position
One” (see figure above), it may be easier to mount the
key and bushing onto the shaft first, then place the
sprocket on the bushing and align the holes.

Note: When mounting sprockets on a vertical shaft,
precautions must be taken to positively prevent the
sprocket and/or bushing from falling during installation.

4. Alternately tighten the bolts until the sprocket and
bushing tapers are completely seated together (at
approximately half the recommended torque).

5. Check the alignment and sprocket runout (wobble),
and correct as necessary.
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6.  Continue alternate tightening of the bolts to the recom-
mended torque values specified in the table below.

Note: Excessive bolt torque can cause sprocket and/
or bushing breakage. When properly mounted, there
must be a gap between bushing flange and sprocket
after the bolts are tightened.

Bushing Bolts Torque Wrench
Style Qty. Size Ib-ft Ib-in
H 2 1/4x3/4 7.9 95
JA 3 10-24 x 1 4.5 54
SH & SDS 3 1/4-20x 1 3/8 9.0 108
SD 3 1/4-20x17/8 9.0 108
SK 3 5/16-18 x 2 15.0 180
SF 3 3/8-16x 2 30.0 360
E 3 1/2-13x 2 3/4 60.0 720
F 3 9/16-12x35/8 75.0 900
J 3 5/8-11x41/2 135.0 1620
M 4 3/4-10x 6 3/4 225.0 2700
N 4 7/8-9x8 300.0 3600
' 4 11/8-7x111/2 600.0 7200
S 5 11/4-7x151/2 750.0 9000
P 4 1-8x91/2 450.0 5400

QD Bushings

Caution: Excessive bolt torque can cause sprocket and/or
bushing breakage.

Note: To insure proper bushing/sprocket performance, full
bushing contact on the shaft is recommended.

7.  Tighten the set screw, when available, to hold the key
securely during operation.

To Remove QD® Type Bushings

1. Loosen and remove all mounting bolts.
2. Insert bolts into all threaded jack screw holes.

3. Loosen the bushing by first tightening the bolt furthest
from the bushing saw slot, then alternately tighten
remaining bolts. Keep tightening the bolts in small but
equal increments until the tapered sprocket and bush-
ing surfaces disengage.

Note: Excessive or unequal pressure on the bolts
can break the bushing flange, making removal nearly
impossible without destroying the sprocket.
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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 stor-
age 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 sunlight. Ideally, less than 85° F and 70% relative
humidity.

Store on shelves or in boxes or containers. If the belt is pack-
aged in a box, like Poly Chain® GT" Carbon™ belts, 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 mini-
mum diameter sheave recommended for the belt cross sec-
tion.

When the belts are stored, they must not be bent to diam-
eters 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 or sprocket diameter for that cross section.

If stored in containers, make sure that the belt is not dis-
torted when in the container. Limit the contents in a con-
tainer 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 sol-
vents or chemicals in the atmosphere.

Do not store belts on the floor unless they are in a protec-
tive container. Floor locations are exposed to traffic that may
damage the belts.
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Do not crimp belts during handling or while stored.

Belts are crimped by bending them to a diameter smaller
than the minimum recommended diameter sheave or
sprocket 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 or sprocket 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 inadver-
tently 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.
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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, 75upto 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

Variable Speed Belts

Variable speed belts have a thicker cross section and are
more sensitive to distortion than other V-belts. Do not hang
variable speed belts from pins, racks, or saddles. Store vari-
able speed belts on their edge on shelves. Variable speed
belts that are in sleeves may be stacked, taking care to avoid
distorting the belts at the bottom of the stack.

PowerBand’ V-belts, Synchronous Belts, Micro-V’ Belts

Poly Chain® GT" Carbon™ belts are shipped in individual
boxes. Poly Chain® GT' Carbon™ belts should be stored in
the box in which it was shipped.

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 or sprocket recommended for the

belt cross section, and the belts are not distorted.
Storage Effects

PowerBand’ V-belts, Synchronous belts, and Micro-V* belts Belts may be stored up to six years if properly stored at tem-

up to 120 inches (3000 mm) may be stored in a nested con-
figuration. 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 or sprocket diameter.
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 and Micro-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.
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peratures 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 temperature. 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 con-
dition. If this is not possible, belts should be removed and
stored separately in a proper environment.



BELT IDENTIFICATION

When preventive maintenance inspections indicate that belts The information on the following pages will help identify the
need replacing, it is important to install the correct belts. belt types used in industry. Gates makes a belt to fit nearly
any application.

Consequently, it is important to identify the various types
and sizes of belts available, and then quickly be able to
specify the correct replacement.

Super HC® V-belts

Ve W "IL”

av* VX gV*

VX
= -
_
- wy WY
-

W W W
A*  B*  C*

Tri-Power® V-belts PowerBand® - Hi-Power® 1l, Super HC®

and Predator®
vr
w--W- W~

Metric Power™ V-belts

22 mm
13 mm 16mm 13mm 17 mm
10 mm ) 10 mm
vV VW ewW
SPZ/XPZ SPA/XPA SPB*/XPB SPC*/XPC 1ox 13x 17x

*available in Predator® belt construction
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BELT IDENTIFICATION

Multi-Speed Belts
Top Width-Sheave Angle

Example: Belt No. 2326V310 designates:

23 26 ' . 310
Top Width in 16ths of . Sheave Angle in . Multi-Speed . Pitch Circumference to the
an Inch: 23/16” = 1-7/16" . Degrees (26) : . Nearest 10th Inch: 31.0"

Truflex® (Light Duty) V-belts nsr
W il al
. w- W W-
2L 3L qL -

PoweRated® V-belts

Dubl V-belts

38" 172"

' 732" ' 5/16"

3L 4L

Micro-V°Belts
o
J Section. 7T
L Scton WYOUEW
gl
M o PN
|
wr
Standard Polyflex® Belts Polyflex® JB® Belts



BELT IDENTIFICATION

All synchronous belts are identified in a similar manner, in 2. Pitch Length: Total length (circumference) in inches or
either English or metric units. Belts are measured by: millimeters as measured along the pitch line. It is equal to
1. Pitch: Distance in inches or millimeters between the pitch multiplied by the number of teeth in the belt.
two adjacent tooth centers as measured on the 3. Width: Denoted in inches or millimeters.
belt pitch line.
Poly Chain® GT® Carbon™ Belts PowerGrip® HTD® Belts
L A 3 " -
IiF‘rtul h-l Pich |4 Pich D
Bmm Fitch 14mm Flich dmmPigh  Smm Fich 2Dmm Pich
PowerGrip® GT°2 Belts PowerGrip® Timing Belts
M * - MIXL*
2mm Pich LB Pich ol

I_*
LN MHeh

™

SM *

“
sM_ L 2 2
14m 2 2 2

37 Fiich

W e

B3 P

1.290" Flich

*also available in TruMotion® belt construction



BELT IDENTIFICATION

Twin Power® Timing Belts

XL 90000
.200” Pitch

L 9000
375" Pitch

i 9-0-0
500" Pitch

l4 »|
Pitch

Twin Power® PowerGrip® GT°2 Belts

3M

3mm Pitch

SM

5mm Pitch

8mm Pitch

14M

14mm Pitch

|« Pitch |



BELT IDENTIFICATION

Synchro-Power® Polyurethane Belts

TS5

5mm Pitch

T10

10mm Pitch

120

20mm Pitch

ATS

5mm Pitch

AT10

10mm Pitch

AT20

20mm Pitch

S5M HTD

5mm Pitch

8M HTD

8mm Pitch

14M HTD

14mm Pitch

|€ pitch  »



Narrow Section V-Belts

These high capacity belts are used to substantially reduce
drive costs and decrease space requirements. This V-belt
handles the complete range of drive horsepower recom-
mended with three narrow cross sections instead of the
five regular cross sections needed for classical heavy-duty
belts. Specified by 3V, 5V or 8V cross sections. Specify Gates
Super HC" V-Belts.

BTy

Classical Section V-Belts

These are the original belts used in heavy duty applications.
They are specified by cross section and standard length.
The size is designated as A, B, C, D or E. The easiest way to
select a replacement is by finding the belt number on the
worn belt. If not legible, measure the belts outside circum-
ference with a flexible tape, preferably while it is still on the
drive.

Then, order the Gates Hi-Power” Il V-belt which has the next
shorter standard length. For example: For an “A” section
belt with a 28.0” O.C,, order an A26 replacement belt.

Banded and Bandless Belts

Banded belts, also called wrapped or covered belts, have
a fabric cover. Un-notched and generally with concave
sidewalls, banded belts have rounded bottom corners and
arched tops.

Bandless belts have no fabric cover, straight cut-edge side-
walls, and special molded notches. The notches reduce
bending stress which allows belts to run on smaller diameter
sheaves than comparable non-notched banded belts.

Gates offers these two types in both the classical and nar-
row sections. In the classical section, Gates Tri-Power’
molded notch is available in AX, BX and CX cross sections.
Its length is specified by the same standard belt number as
other classical section belts.

Gates also offers Super HC Molded Notch V-belts in 3VX
and 5VX sizes.

In both cases, an “X" is used in the belt number to desig-
nate a molded notch construction. For example: An AX26 is
a bandless, molded notch classical section belt. A 5VX1400
is a narrow section, bandless, molded notch belt with a
140" O.C.
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Note: The revolutionary Gates belt construction is used in

the notched belts.




Light Duty Belts

These are used on light duty fractional horsepower drives
and are designed for use with backside idlers. Gates
Truflex” and PoweRated’ V-belts are offered in this cat-
egory and are specified by cross section and outside circum-
ference. Truflex’ is recommended for the lower lighter duty
range. PoweRated’, a special belt designed for clutching,
heavier shock-load and backside idler drives, is recognized
by its green color. Reinforced with an aramid fiber tensile
(pound for pound stronger than steel). PoweRated" can
interchange with Truflex’, but Truflex” cannot inter-
change with PoweRated'.

£ v~ B A
= ‘::5_"' ‘.'."'tlw"

Synchronous Belts

These belts are also known as timing or positive drive belts
and are used where driveN shaft speeds must be synchro-
nized to the rotation of the driveR shafts. They can also be
used to eliminate noise and maintenance problems caused
by chain drives.

Synchronous belts, such as Gates Poly Chain® GT"
Carbon™, can be used in high horsepower drives, drives
where space is severely limited and where there is limited
take up.

Synchronous drives are extremely efficient... as much as
98% with properly maintained Poly Chain® GT" Carbon™
or PowerGrip® GT'2 systems. By contrast, chain drives are
in the 91-98% efficiency range, while V-belts average in the
93-98% range.

Distinctive tooth profiles (shapes) identify synchronous belts.

Various sizes and constructions are available to meet a wide
range of applications. The three important dimensions of a
synchronous belt are pitch, width and pitch length. Tooth
profiles must also be identified.

Belt Pitch - Distance in inches or millimeters between two
adjacent tooth centers as measured on the belt’s pitch line.

Belt Pitch Length - Circumference in inches or millimeters
as measured along the pitch line.

Width - Top width in inches or millimeters.

Tooth Profile - See the Belt Identification section for the
easiest way to identify tooth profile.

Synchronous belts run on sprockets, which are specified by
the following:

Pitch - Distance between groove centers, measured on the
sprocket pitch circle. The pitch circle coincides with the pitch
line of the mating belt.
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Number of Sprocket Grooves

Width - Face width.

Note: The sprocket’s pitch diameter is always greater than
its outside diameter.

Note: PowerGrip® GT 2 belts must be used with PowerGrip
GT 2 sprockets for new designs.

Note: 8 and 14 mm pitch PowerGrip® GT2 belts can be
used as replacement belts for competitive curvilinear tooth
profiles. See page 30.

Example: 14mm-170mm width - substitute a PowerGrip
GT2-14mm-115 without any performance loss. Refer to
page 30 for crossover information.







