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BELT THICKNESS

Measurement from the tooth bottom to the backside of the belt.
If the belt has ribs on the backside, they are included in the
thickness measurement.

CIRCULAR PITCH
The distance between corresponding points of consecutive gear
teeth measured along the pitch circle.

CORD SUPPORT
Belt feature which locates the reinforcement at the pitch line. See

Page 17.

PITCH LENGTH
The total length of the belt when measured along the pitch line.

PITCH LINE

The neutral axis of the belt. In a timing belt it is the center of the

reinforcement. The pitch diameter of the pulley and the pitch line
of the belt must coincide. See Tooth Configurations on Page 17 to
determine the proper pitch line locations for your applications.

PITCH LINE DIFFERENTIAL (P.L.D.)

The perpendicular distance from the pulley outside diameter to the
pitch line. On the belt, it is the distance from the tooth root to the
pitch line.

PULLEY GROOVE
A feature located on the circumference of a pulley which locates
and engages the belt tooth.

TIMING BELT BASICS

DEFINITIONS

PULLEY OUTSIDE DIAMETER

Calculated by subtracting two times the P.L.D. from the pulley
pitch diameter. This value can be found in the Tooth Configurations
chart on Page 17.

PULLEY PITCH DIAMETER

The pulley diameter that coincides with the pitch line of the belt
when the belt is engaged with the pulley. The pitch diameter is
calculated by multiplying the belt tooth pitch and the number of
grooves on the pulley, then dividing the product by .

REINFORCEMENT
The tensile load bearing member of a timing belt. It is responsible
for providing the tensile strength of the belt.

TOOTH DEPTH
The distance from the tooth bottom to the tooth root
(measurement does not include the cord support).

TOOTH PITCH
The distance between two adjacent tooth centers as measured on

the pitch line of the belt.

Fig. 2
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DESIGN CONSIDERATIONS

FIXED CENTER DRIVES AND DRIVE ALIGNMENT

FIXED CENTER DRIVES

Center distance is the distance from the center of one pulley
to the center of a second pulley (See Fig. 10 on Pg. 7). In
applications using timing belts, fixed center drives are not
recommended. Fixed center implies exact belt tolerances.
Although Fenner Precision timing belts are made with precise
tolerances, pulley and chassis tolerances associated with the
drive must be considered. Fixed center drives do not allow
proper belt tensioning and/or belt installation techniques. This
can significantly reduce belt performance, shorten belt life, and
possibly overload other drive components such as bearings,
shafts, and motors.

It is recommended that the drive have one adjustable component
so installation is easier and the belt can be tensioned correctly.
There are several ways to incorporate an adjustment into a drive
system, including adjustable lock-downs or spring-tensioned
pulleys/idlers. If your application is currently designed with a
fixed center distance, contact a Fenner Precision Applications
Engineer to discuss how we can improve the overall performance
of your drive.

Fig. 4

Fig. 3

Fig. 5

DRIVE ALIGNMENT

Timing belts are sensitive to misalignment and should not be
used where misalignment is inherent in the drive. Any degree of
misalignment will result in some reduction in belt life, inconsistent
wear, and unequal loading conditions. This effect has the potential
to lead to improper belt operation or premature belt failure.

There are two types of drive misalignment; parallel and angular
(see Fig. 4 and 5). Parallel misalignment is when the pulley
shafts are parallel but the pulleys lie in different planes. Angular
misalignment occurs when the pulley shafts are not parallel.
Should some misalignment in the drive occur, it is recommended
that the parallelism be within 1/16” per linear foot of center
distance and angular tolerance be within 1/4°.

PARALLEL MISALIGNMENT

ANGULAR MISALIGNMENT
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DESIGN CONSIDERATIONS

IDLERS AND BELT INSTALLATION & TENSIONING

IDLERS
Idlers are commonly used to take up belt slack, apply installation
tension, or clear obstructions within a system.

In unidirectional drives, idlers should be located on the slack side
of the drive (See Fig. 6). Backside (or outside) idlers should be
located as close as possible to the driver pulley in the system.
Backside idlers should be flat and flanges are recommended.
Diameters of backside idlers should not be smaller than 1.3 times
the smallest loaded pulley in the system. Inside idlers should be
located as close as possible to the pulley with the most teeth in
mesh and should not be smaller in diameter than the smallest
loaded pulley in the system. Inside idlers larger than an equivalent
40 groove pulley may be flat.

Spring loaded idlers must be designed to prevent the belt

from ratcheting, or “jumping teeth,” under the highest loading
conditions of the drive; this includes starting torque or any shock
loading which may occur during normal operation.

Fig. 6 DRIVER
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BELT INSTALLATION AND TENSIONING

When installing a timing belt, be sure that all adjustable
components in the system are loose. Do not force the belt
over a flange as this will cause internal damage to the belt
tensile member, and may result in premature belt failure.

There are several methods used to install a timing belt

and adjust its tension. Two of the more common methods,
adjustable or spring-loaded idlers and the adjust and lock-down
method, are described below.

Adjustable or spring-loaded pulleys/idlers can be used to
tension the belt in a drive system.

When using adjustable pulleys/idlers, be sure to do a vector
analysis of the forces to ensure the proper installed tension in
the belt. In a spring loaded system, be sure that the k-value for
the spring and spring extension are properly determined during
installation. If the belt tension from the applied load is too large,
damage to drive components such as the motor, the belt, or
bearings may occur. If the belt tension is not sufficient, ratcheting
may result.

The adjust and lock-down method applies a force directly to
an adjustable input or output shaft of the system (see Figure
3 on Page 4). Similar to the spring-loaded pulley/idler method, a
vector force analysis is recommended to ensure proper tensioning.
Likewise, if the adjustment is made about a pivot point, be sure to
calculate the moment developed. The load can be applied to the
shaft in a variety of ways. Two commonly used methods are to
attach either a static weight or spring scale to the adjustable shaft.

Once the drive has been set, the sonic tension method is a common
way to determine belt tension (see Fig. 7). This method uses the
sound waves generated by “plucking” a single span of the belt. A
microphone is held just above the belt in the middle of the plucked
span to measure frequency. As installed tension changes, the
frequency changes. Through applying known installed loads to the
belt, a graph is developed correlating frequency to tension.

Once the frequency values are determined, belt tension can be
adjusted to the proper value.

www.fenner.com Page 5



DESIGN CONSIDERATIONS

REINFORCEMENT TWIST, REINFORCEMENT T.P.I, AND PULLEY DESIGN

REINFORCEMENT TWIST

The reinforcement in a timing belt typically contains S and Z
twisted fibers (see Fig. 8 below)*. The main reason for twisting
the reinforcement is to change its physical characteristics. A
heavily twisted reinforcement will have improved flexibility,

but may exhibit reduced strength. Conversely, a lightly twisted
reinforcement will retain most of its strength, but may exhibit poor
flexibility.

There are two types of twisted reinforcement constructions that
make up a cord: plain and cabled. Plain construction consists of
single filaments twisted together. Cabled construction consists
of two or more plain constructions twisted together. The amount
of twist and the construction of a reinforcement depends on the
desired physical characteristics.

Both the S and Z twist are used in a timing belt to aid in tracking.
If only one twist is used in a belt, it will track in one direction.
Using S and Z twisted reinforcements in a belt stabilizes the
tendency to track in one direction. The two twisted reinforcements
are placed side-by-side in the belt (See Fig. 9).

Fig. 8

S TWIST* Z TWIST*

REINFORCEMENT T.P.I.

Threads per inch (T.P.L.) is the number of twisted cords in a one
inch wide belt. Typical Fenner Precision winding pitches are 30
through 72 threads per inch. As cords are wound helically on the
mold, filaments can be observed entering and exiting on either
side of the belt.

Different winding pitches enable changes in the belt’s strength
characteristics. A belt with 72 T.P.I. will have a higher break
strength than the same belt with 30 T.P.I. containing the same
reinforcement type. The reinforcement T.P.l is application
dependent and should be discussed with a Fenner Precision
Applications Engineer to determine the optimum value for your
drive.

PULLEY DESIGN
To optimize belt life, several factors must be considered when
designing the pulleys.

¢ Dimensional accuracy of the profile

¢ Dimensional accuracy of the outside diameter
e Pulley runout

e Pulley material

Fenner Precision can help with pulley design by supplying
drawings of the profiles to match the belts found in this manual.
In addition, we can suggest appropriate pulley materials for your
application.

Fig. 9

loiestussometssiant oot

Timing Belt Section View
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CENTER DISTANCE DETERMINATION

Center distance is the distance from the center of one pulley to the

center of a second pulley (see Fig. 10 below). The belt is installed
in the measuring pulley’s grooves and tensioned according to
Fenner Precision standards or special design considerations.

The basic formula for two identical pulleys is:

CD = [Px(N;-N)/2]where:

CD = center distance

P = npitch of the belt

N, = number of teeth on the belt

N, = number of teeth on one measuring pulley

Note: For different sized pulleys, refer to the Center Distance
formula on Page 9.

The basic formula for gauge setting is:

DESIGN CONSIDERATIONS

CENTER DISTANCE DETERMINATION, WIDTH TOLERANCES,

AND BELT LENGTH DETERMINATION

WIDTH TOLERANCES

RMA standard width tolerance is +0.020”/-0.030” (+0.5mm/-
0.8mm)*. For most belts produced by Fenner Precision, the
standard tolerance is +0.015” (0.4mm).

BELT LENGTH DETERMINATION

1.

Install the belt over the measuring pulleys and apply the belt
tensioning force smoothly to prevent shock loading.

. Rotate the pulleys at least two revolutions in order to seat the

belt properly into the pulley grooves and divide the tension
equally between the two spans of the belt.

. Read the tolerance from the measuring scale (see Fig. 11).

The reading should be added/subtracted to the nominal center
distance.

. Remove the belt immediately after the reading is taken.
. For timing belts, the pitch length is calculated by adding the

pitch circumference of the measuring pulley to twice the

GS = CD+D measured center distance.
GS = gauge setting 6. For Multi-V belts, the effective length is calculated by adding
CD = center distance the effective outside circumference of one of the measuring
D = pindiameter pulleys to twice the measured center distance between
two pulleys.
Fig. 10 Fig. 11
GUAGE SETTINGS
+ MEASURING
FORCE
A Huususun
<——  CENTERDISTANCE ——

CENTER DISTANCE SPAN)

* Rubber Manufacturers Association: Engineering standard ANSI/RMA IP-24-1983
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TIMING BELT DESIGN

HOW TO DESIGN A TIMING BELT
WITH STEP-BY-STEP EXAMPLE ON PAGE 10.

1. Determine the peak torque for your drive. This is usually 6. Divide the belt pitch length by the tooth pitch selected and
the motor starting torque, but may also be any unusual round the result to the nearest whole number. This is the
momentary or shock loads which may occur during normal number of teeth on the belt for your application. Adjust the
operation. nominal center distance of your drive design to match the

belt. (Use the center distance formula on page 9.)
2. Determine the largest pulley diameters that can be utilized,

considering the space limitations and drive ratio of your 7. Using the formula on page 9, calculate the effective tension
system. This helps to increase the torque capacity of the drive (Te) on the drive using the pitch radius and design torque of
and extends the service life of the belt. the smallest loaded pulley in the system.

3. Select the belt tooth profile from the Quick Selection Guide 8. (a) Select the strength factor for your application from the
on Page 16. If the peak drive torque is at the upper limits table on page 12. Divide the effective tension from step 7 by
of torque transmission capability for the selected profile, the strength factor to determine the required break strength
consider using the next higher torque rated profile. Find the for the belt design.
corresponding pitch for the selected profile from the table on (b) Multiply by 2 to represent a double span break. Consult
page 17. This value will be needed to calculate the number of the break strength table on page 13 to determine the required
belt teeth required. reinforcement type and belt width. The value listed in the table

must be greater than the design break strength.
4. Calculate the teeth in mesh (T.I.M.) using the formula table

on Page 9. Consult the table on Page 13 for the teeth in mesh 9. Using the torque capacity graphs for the chosen profile (pages
factor. Divide the peak torque (from Step 1) by the T.I.M. factor 14-15), select a belt width that is capable of handling the
to determine the design torque. See Page 9 for the equation. design torque with the selected pulley size.
IMPORTANT: Check the belt pitch again to make sure this Note: This belt width may be different from the width selected
adjustment in torque has not moved your application outside in step 8. The belt width required for the system will be the
the limits of the desired pitch for the pulleys you chose. wider of the two.

5. Calculate the belt pitch length based on the design center 10. Contact Fenner Precision at 800.327.2288
distance of your drive. (Use the equation on page 9). (717.665.0909 outside the US)

Page 8 www.fenner.com



Table 1.

UNKNOWN

Horsepower

Power

Center Distance
(using same size pulleys
for driver and driven)

Center Distance

(using same size pulleys
for driver and driven)
(approximation formula)

Belt Pitch Length
(approximation formula)

Number of Teeth on Belt

Belt Speed

Arc of Contact
(smaller pulley)

Teeth in Mesh

Effective Tension

Design Torque

WHERE

hp = horsepower
T = design torque (0z.-in.)
rpm = motor speed (rev./min.)

PW = power (kw.)
hp = horsepower

CD = center distance (in.)

P = pitch (in.)

N, = number of teeth on belt
N, = number of teeth on pulley

CD = center distance (in.)
PL = belt pitch length (in.)
D = large pulley pitch dia. (in.)
d = small pulley pitch dia. (in.)

PL = belt pitch length (in.)
CD = center distance (in.)
D = large pulley pitch dia. (in.)
d = small pulley pitch dia. (in.)

N, = number of teeth on belt
PL = belt pitch length (in.)
P = tooth pitch (in.)

V = belt speed (in./sec.)
D, = pitch diameter of driver pulley
rpm = speed of driver

@ = arc of contact (°)

D = large pulley pitch dia. (in.)
d = small pulley pitch dia. (in.)
CD = center distance (in.)

T.ILM. = teeth in mesh

N, = number of teeth on small pulley
CD = center distance (in.)

D = large pulley pitch dia. (in.)

d = small pulley pitch dia. (in.)

Te = effective tension (Ib.)

T, = design torque (0z.-in.)

r = pulley radius (in.)

T, = design torque (0z.-in.)
Tpk = peak torque (0z.-in.)

TIMING BELT DESIGN

ENGINEERING FORMULAS

FORMULA
b Tmm
1.0084 x 108

PW = 0.7457 x hp

P -

- X (N, - N,)
2

- b+Vb2-[8x(D-d?]

2
b=@2xPL)-[mx(D+d)]

(D - dy?
PL=@2xCD)+[1.57x(D+d)]+
(4 x CD)
PL
Ny= —
P
D, xmxrpm
60
180 x (D - d)
p=180- —M—

CDxm

180 x (D - d)
TIM. = [0.5-( —)]de
CDxm

T
Te = ¢
(16 xr)
T = L
d
T.I.M. Factor

www.fenner.com
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TIMING BELT DESIGN

EXAMPLE
CONSIDER THE FOLLOWING DRIVE PARAMETERS: Fig. 12 DRIVEN PULLEY
(Step 1)
75 0z-in peak motor torque DRIVER PULLEY
1200 rpm

Requires high accuracy positioning

(Step 2)
The driven pulley and center distance cannot exceed
the sizes shown in Fig.12

(Step 3)
From the Profile Quick Selection Guide on page 14, the belt profile selected is FHT-3. This has a corresponding pitch of 3 mm
(or0.11817)

Calculate the closest whole number of pulley grooves for each pulley:

For the driven pulley: 1xm

0.1181

Choose a 26 groove driver pulley because the maximum size of the driven pulley is limited to 6 inches.
The pitch diameter of the drive is then:

=26.6

26 x 0.1181
—=0.977"
L
For the driven pulley:
o . o ) . 156 x 0.1181
26 x 6 = 156 (maintaining a 6:1 drive ratio) yielding a pitch diameter of —=5.864"
m

(Step 4)
Calculate the teeth in mesh:

5.864 - 0.977
; T.I.M. factor is required.

Since this value is greater than 6, no
X26=95
(6 x6)

TIM. = [0.5 -

(Step 5)
Calculate the belt pitch length:

(5.864 - 0.977)?
PL=2x6+[1.57x(5.864 +0.977)] + —— = 23.735"

(4 x 6)

Page 10 www.fenner.com



TIMING BELT DESIGN

(Step 6)
Dividing by the pitch of the belt yields (a) 200.974, therefore a 201 tooth belt should be used that has an actual pitch length of (b) 23.740”.

23.735
@) = 200.974”
1.1181
201x3
(b) = 23.740"
25.4

Recalculate the required center distance using the actual pulley and belt sizes:

b=2x23.740 - [ 11 x (5.864 + 0.977)] = 25.988

25.988 + V 25.988% - [ 8 x (5.864 - 0.977)]

CD= =5.999"
8
(Step 7)
Calculate the effective tension (Te):
75
Te = = 96 IbS
0.977
16( )
2

(Step 8)
Applying the strength factor to determine the required break strength (a). Then multiply by two fora Double Span Break (b):

(@ ———=961bs.
0.1

(b) 96x2=1921bs.

From the break strength tables on Page 13, a width of 6 mm is needed using FR-26 fiberglass at 60 T.P.I.

(Step 9)
From the torque capacity graphs, a 5 mm wide belt is required to handle the torque requirement. Compare this value with the width
calculated. The larger value will be the width required for the application. In this example it is 6 mm.

(Step 10)
Contact Fenner Precision with the following information:
201T FHT-3, FR-26 Fiberglass reinforcement at 60 T.P.I., 6mm wide

www.fenner.com Page 11



TIMING BELT DESIGN

TORQUE CONVERSIONS, STRENGTH FACTOR EXAMPLE, AND PROFILE SPECS

Table 2
TORQUE CONVERSION TABLE
dyne-cm 1 1.019x10°° 1.416x10° 1.0197x10¢ 8.850x107 10° 7.375x10°® 1.019x10®
gm-cm 980.665 1 1.388x10? 10 8.679x10* 9.806x10° 7.233x10° 10°
0z-in 7.061x10* 72.007 1 7.200x10? 6.25x107? .7061 5.208x103 7.200x10*
Kg-cm 9.806x10° 1000 13.877 1 .8679 9.806 7.233x10? 102
Ib-in 1.129x10°8 1.152x10° 16 1.152 1 11.2 8.333x10? 1.152x1072
N-cm 10° 101.97 1.416 102 8.85x10? 1 7.37x10°° 1.01x103
Ib-ft 1.335x107 1.382x10* 192 13.825 12 135.5 1 138
Kg-m 9.806x107 10° 1.388x10° 100 86.796 980.6 7.233 1
To convert from A to B, multiply by entry in table.
Table 3 Py ey

STRENGTH FACTOR

Pen Plotter
Printers 0.02
Pick and Place Robots

Critical
Positioning Tolerance and Accuracy

Medical Equipment
Paper Handling 0.10
Security Cameras

High
Positioning Tolerance and Accuracy

Home Appliances
Currency Equipment 0.20
Light Load Unidirectional Drives

Low
Positioning Tolerance and Accuracy

Table 4
PROFILE SPECIFICATIONS

FHT-1 0.287(7.3) 24 18(32) 24(42) 18(32)
FHT-2 0.337(8.6) 14 18(32) 24(42) 18(32)
FHT-3 0.508(12.9) 14 18(32) 24(42) 18(32)
MXL40 0.286(7.3) 12 18(32) 24(42) 18(32)
MXL60 0.286(7.3) 12 18(32) 24(42) 18(32)

* All units are [in(mm)] ** All units are [Ib/in(N/cm)]

Page 12 www.fenner.com



TIMING BELT DESIGN

TEETH IN MESH FACTOR AND BREAK STRENGTH DATA

Table 5
DESIGN TORQUE CALCULATION . R
Tpk Teeth in Mesh on Driver T.I.M. Factor
‘ T.LM. Factor 6 or more 1.0
5 0.8
whgre: 4 06
[t ;
" 2 0.2
Table 6
Width FR-2 Kevlar FR-17 Kevlar FR-26 Glass
60 TPI** 72TPI 40 TPI 50 TPI*** 50 TPI 60 TPI**
Inch mm Lbf.(N) Lbf.(N) Lbf.(N) Lbf.(N) Lbf.(N) Lbf.(N)
0.079 2.0 135(595) 165(735) 130(575) 165(730) 60(265) 75(330)
0.094 2.4 165(730) 200(890) 155(690) 195(860) 75(335) 85(375)
0.102 2.6 180(795) 215(955) 170(755) 210(930) 80(355) 95(420)
0.118 3.0 205(905) 250(1110) 195(865) 245(1085) 90(400) 110(485)
0.125 3.2 220(975) 265(1180) 210(935) 260(1150) 95(420) 120(530)
0.157 4.0 275(1220) 335(1490) 265(1180) 330(1465) 125(555) 150(660)
0.189 4.8 335(1485) 400(1780) 315(1400) 395(1750) 150(665) 180(795)
0.197 5.0 350(1550) 420(1870) 330(1465) 415(1840) 155(690) 190(840)
0.236 6.0 420(1865) 500(2225) 395(1755) 495(2195) 190(845) 225(995)
0.250 6.4 445(1975) 535(2380) 420(1865) 525(2330) 200(890) 240(1065)
0.276 7.0 490(2175) 590(2625) 465(2065) 580(2575) 220(980) 265(1175)
0.315 8.0 560(2485) 675(3005) 530(2355) 665(2955) 255(1135) 305(1350)
0.354 9.0 630(2795) 755(3360) 595(2645) 745(3310) 285(1265) 345(1530)
0.375 9.5 670(2975) 800(3560) 635(2825) 790(3510) 300(1335) 365(1620)
0.394 10.0 700(3110) 845(3760) 665(2955) 830(3685) 315(1400) 380(1685)
0.472 12.0 840(3730) 1010(4495) 800(3555) 995(4420) 380(1690) 460(2040)
0.500 12.7 890(3955) 1070(4760) 845(3760) 1055(4690) 405(1800) 485(2150)

* All breaks are a Double Span Break. All break strengths measured using a universal Tensile/Compression Test Machine.
Different T.P.L.s are listed for comparison
** 60 T.P.. is standard for FR-2 and FR-26 reinforced standard stock size belts
*** 50 T.P.. is standard for FR-17 reinforced standard stock size belts
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PROFILE CHARACTERISTICS

TORQUE CAPACITY DATA

50 (35.3)
45 (319)
40 (282)
35 (24.7)
30 (212
25 (17.7)
20 (14.1)
15 (10.6)

10 (7.1)

LIMITING TORQUE [oz-in. (N-cm)]

5 (3.5

100 (70.6)
90 (63.5)
80 (56.5)
70 (49.4)
60 (42.4)
50 (35.3)
40 (282)

30 (21.2)

LIMITING TORQUE [0z-in. (N-cm)]

20 (14.1)

10 (7.1)

OR( APA at vario d ontaining FR Aramid @ 50 T.P
0
/ 0.250"
/
— 0 0.098"
— —
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 11
(2.54) (5.08) (7.62) (10.16) (12.7) (15.24) (17.78) (20.32) (22.86) (25.4)  (27.94)

PITCH DIAMETER [in.(mm)]

D »
.. A\ gA at various widths containing FR-17 Aramid @ 50 T1.P

,/ 0.250"
//
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 11
(2.54) (5.08) (7.62) (10.16) (12.7) (15.24) (17.78) (20.32) (22.86) (25.4)  (27.94)

PITCH DIAMETER [in.(mm)]

Page 14
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LIMITING TORQUE [oz-in. (N-cm)]

LIMITING TORQUE [oz-in. (N-cm)]

140 (98.8)

120 (84.7)

100 (70.6)

80

60

40

20

80

70

60

50

40

30

20

10

(56.5)

(42.4)

(28.2)

(14.7)

(56.5)

(49.4)

(42.4)

(35.3)

(28.2)

@1.2)

(14.1)

A

PROFILE CHARACTERISTICS

TORQUE CAPACITY DATA

Table 9

FHT-3 TORQUE CAPACITY at various widths containing FR-17 Aramid @ 50 T.P.l.

0.375"
/ i

/ 0.250"

/ ,// // b e

— 0.125"

/

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1
(2.54) (5.08) (7.62) (10.16) (12.7) (15.24) (17.78) (20.32) (22.86) (25.4)  (27.94)

PITCH DIAMETER [in.(mm)]

Table 10
MXL TORQUE CAPACITY at various widths containing FR-17 Aramid @ 50 T.P.l.
0.375"
/
0.250"
// ~
0.188"
/ / // L 0.125"
/
/
—  —
—
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1
(2.54) (5.08) (7.62) (10.16) (12.7) (15.24) (17.78) (20.32) (22.86) (25.4)  (27.94)
PITCH DIAMETER [in.(mm)]

www.fenner.com
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PROFILE CHARACTERISTICS

PROFILE QUICK SELECTION GUIDE

140

130

120

110

100

90

80

70

60

50

TORQUE RANGE [0z-in. (N-cm)]

40

30

20

10

(98.8)

(91.8)

(84.7)

(77.7)

(70.6)

(63.5)

(56.5)

(49.4)

(42.4)

(35.3)

(28.2)

(21.2)

(14.1)

(7.1)

Table 11
FHT-2 TORQUE CAPACITY at various widths containing FR-17 Aramid @ 50 T.P..

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1
(2.54) (5.08) (7.62) (10.16) (12.7) (15.24) (17.78) (20.32) (22.86) (25.4)  (27.94)

PULLEY PITCH DIAMETER ([in.(mm)]

Note: FHT-1 torques based on 1/4" (6.4 mm) wide belt at recommended installed tension. All other belt pitches based on 3/8" wide belt. For other torques or more detailed
information, consult a Fenner Precision Applications Engineer.

Page 16
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PROFILE CHARACTERISTICS

PROFILE QUICK SELECTION GUIDE

PROFILE BASICS

o

| H

| P | | P |
STYLE A: CURVILINEAR PROFILE STYLE B: TRAPEZOIDAL PROFILE
Fig. 13 Fig. 14
Table 12
STANDARD TOOTH DIMENSIONS [IN.(MM)]
Style P H 2A Z
FHT-1 A 0.0393 (1.000) 0.015 (0.38) 0.014 (0.36) na
FHT-2 A 0.0787 (2.000) 0.030 (0.76) 0.020 (0.51)*1 na
FHT-3 A 0.1181 (3.000) 0.045 (1.14) 0.030 (0.76)*2 na
MXL40 B 0.0800 (2.032) 0.020 (0.51) 0.020 (0.51) 40°
MXL60 B 0.0800 (2.032) 0.018 (0.46) 0.020 (0.51) 60°
XL B 0.2000 (5.080) 0.050 (1.30) 0.020 (0.51) 50°
CORD SUPPORT STYLES
HALF-ROUND CORD SUPPORT ROOFTOP CORD SUPPORT NO CORD SUPPORT

Fig. 14 Fig. 15 Fig. 16

*1 FHT-2 < 23 grooves 2a values .014. (0.36)
*2 FHT-3 < 17 grooves 2a values .018. (0.46)

www.fenner.com Page 17



PROFILE CHARACTERISTICS

APPLICATION MATRIX

Application Requirements

Key Design Considerations

V-Belt Design

Curvilinear Profile Timing Belt

Trapezoidal Profile Timing Belt

High-Torque

Applications within the top 25% of
profile capability with respect to
belt width and pulley size.

Continuous vs. intermittent torque.
Shock loading requirements.
Positional accuracy requirements.
Drive system size restrictions.

Recommended when slip can
be tolerated and/or positive
engagement is not required.

This is the recommended solution
when slip cannot be tolerated
and/or positive engagement

is required.

Not ideal due to tooth profile
engagement.

Space
Constrained

Applications where belt and
pulley configuration is more
compact than traditionally
recommended.

Torque and load requirements.
Drive layout.

Can be used for conventional
power transmission.

Recommended as it allows for
higher torque capability in a
smaller space.

Can be used, however, a
wider belt may be required to
transmit necessary torque.

Harsh
Environments

Complex environments where
temperature, water, chemical
exposure, and contaminants
must be considered.

Duration of exposure.
Lifecycle requirements.
Types of chemical exposure.
Types of contaminants.
Extreme temperatures.

May perform better than
toothed profile. Belt
performance depends on
specified materials.

Recommended. Belt
performance depends on
specified materials.

Recommended. Belt
performance depends on
specified materials.

Page 18
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PROFILE CHARACTERISTICS

CURVILINEAR PROFILES: FHT-1, FHT-2, AND FHT-3

Curvilinear profiles offer improved noise reduction and positioning accuracy for low-torque drives. Note: All units are [in.(mm)]

FHT-1 PROFILE f

PITCH LINE
.020 (0.51)

Fig. 18 038 (0.97)
}-— 0394 (1.0) 4—‘

.016 (0.41)

PITCH LINE

040 (1.02)

FHT-2 PROFILE
Fig. 19 -OﬁL
0787 (2.0) mt_
FHT-3 PROFILE -
Fig. 20 T
.090 (2.29)

055 (1.40)

4N
I-— 118(3.0 ——I

TRAPEZOIDAL PROFILES: MXL 40, MXL 60, AND XL

Trapezoidal profiles are available for designs based on industry standards. Note: All units are [in.(mm)]

PITCH LINE
1029 (0.75)
MXL 40 PROFILE T e
Flg 21 .045 (1.14) m
.080 (2.032) .020 (0.51)
—

PITCH LINE

MXL 60 PROFILE
Fig. 22
018 (0.46)
}i .080 (2.032) 4—‘
PITCH LINE
XL PROFILE
Fig. 23

Note: Fenner Precision also offers the FHT-2.032 profile having the 200 5.08)
same tooth pitch as the common MXL profile. ' ’ .020 (0.51)
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PROFILE CHARACTERISTICS

AN INTRODUCTION TO FENATRAK® MULTI-V PROFILES

Fenatrak® multi-V belts are ideally suited for non-synchronous
drives that may experience high-speeds, high-torque, severe
shock-loading, and/or stalling conditions*. In addition to [P]H and
[P]J profiles, Fenner Precision offers a “Super Grip” (SG®) line of H
and J type multi-V belts designed to meet or exceed conventional
RMA power transmission standards. The SG profiles exhibit better
gripping properties by utilizing the unique characteristics of
urethanes.

Multi-V belts are designed to transfer power from the driver
pulley to the belt by the frictional forces between the contact
surfaces. One design advantage of a multi-V belt is that it will
slip in a stall condition. Other advantages of using Fenatrak
multi-V belts include quiet drive operation, reduced vibration due
to the longitudinal rib profile, good resistance to chemicals, and

400

350 Fenatrak SG®-H
Fenatrak J
Competition Rubber J-Pitch

300

250

200

WATTS/RIB

150

100

50

0 1000 2000 3000 4000

* Multi-V belts are not designed to replace clutches in your drive system.

application specific coefficient of friction (COF) values. Contact
a Fenner Precision Applications Engineer for inquiries regarding
special profiles and features.

Shown on Page 21 are three available Fenatrak multi-V belt
profiles: H, SG-H, and J. Fenatrak belts are made with a variety of
reinforcements; standard reinforcements are found in Section Five
(5) of this manual. The power carrying potential for a multi-V belt
is dependent on selecting the correct profile, belt width (number of
ribs), and the correct belt tension.

Please contact Fenner Precision for assistance choosing the
correct profile, width, and tension for your Fenatrak multi-V belt
drive application.

POWER COMPARISON @ 7#/RIB INSTALLED TENSION

5000 6000 7000 8000 9000 10000

RPM
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PROFILE CHARACTERISTICS

AN INTRODUCTION TO FENATRAK® MULTI-V PROFILES

FENATRAK® H PROFILE
Fig. 24

.037 (0.94)

FENATRAK SG®-H PROFILE

Fig. 25
@ 00 00 00 o0 00 00
0.032 (0.813) Ed 0.042 (1.07)
0.065 (1.65)
FENATRAK J PROFILE
Fig. 26

0.092 (2.34)

Note: These are section views. All units are [in(mm)]

www.fenner.com
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REINFORCEMENT CHARACTERISTICS

REINFORCEMENT COMPARISON AND STRAIN DATA

The majority of Fenner Precision® applications use either Aramid, polyester, or fiberglass.

POSITIONING HEAT MOISTURE
ACCURACY | STABILITY | STABILITY

REINFORCEMENT | TYPE | FLEXIBILITY | STRENGTH

FR-2 Aramid G VG E VG VG
FR-17 Aramid VG VG VG VG VG
FR-26 Glass VG G E E E
Flexibility — Based on reduction in original break strength after 626
one million flexes around 0.153" (3.9 mm) radius. = Good
VG = Very Good
Strength — Based on the belt’s failure point using universal Ei=iExcellent

Tensile/Compression Tester.
Moisture Stability — Based on change in original length of samples

Positioning Accuracy — Based on repeatable indexing over 1000 soaked in water at 70°F (21°C) for 24 hours.

hours running at 1750 rpm.
Characteristics based on Fenner Precision® standard T.P/ for the

Heat Stability — Based on reduction in strength when exposed to particular reinforcement.
200°F (93°C) for 24 hours. Note: Crimping a fiberglass belt will cause premature failure.

FR-2 ARAMID Load - % CD Change at various widths with 60 TPl

800 (363)
700 (318) 0.375"
600 (272) /

~

400 (182) ——
/ 0.188"
300 (136) // — -
// /
200 (91)

y’ —
0.198"
100 (45) A — -

0

LOAD [Ibf (Kgf)])

500 (227) / 0.250"
/
—
L —

0 1 2 3
CENTER DISTANCE CHANGE (%)

Note: The torque values for widths within +/- 0.020” or 0.5mm of an existing curve (line) are approximately equal to the curve (line) provided.

Page 22 www.fenner.com



LOAD (Ibf)

LOAD [Ibf (Kgf])

800

700

600

500

400

300

200

100

800

700

600

500

400

300

200

100

(363)

(318)

272)

(227)

(182)

(136)

1)

(45)

(363)

(318)

@272)

(227)

(182)

(136)

1)

(45)

REINFORCEMENT CHARACTERISTICS

REINFORCEMENT COMPARISON AND STRAIN DATA

FR-17 ARAMID Load - % CD Change at various widths with 50 T.P..

CENTER DISTANCE CHANGE (%)

FR-26 FIBERGLASS Load - % CD Change at various widths with 60 TP..

N
n
3]

15
CENTER DISTANCE CHANGE (%)

Note: The torque values for widths within +/- 0.020” or 0.5mm of an existing curve (line) are approximately equal to the curve (line) provided.
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URETHANE CHARACTERISTICS

ADVANTAGES AND URETHANE CAPABILITIES

ADVANTAGES OF THERMOSET POLYURETHANES
e Unaffected by oil, water, ozone, and most chemicals

e Accurate molding tolerances
e High resistance to abrasion

* Homogeneous construction eliminates delamination

e Long shelf life
e Integrally molded backside features
e Highly detailed profiles and features

CAPABILITIES

Resilient Resilient
Elastic Memory Elastic Memory

0Oil & Grease Resistant

Polyurethane

Nitrile

Styrene-Butadiene

Chlorosulfonated P.E.

Ethylene

Propylene

Silicone Polyurethane
Flourosilicone Chlorosulfonated P.E.
Flouroelastomer Flourosilicone
Polyacrylic Flouroelastomer
Neoprene Polyacrylic
Butyl Neoprene
Polysulfide Polysulfide

Polyisoprene Polyisoprene

Resilient
Elastic Memory
0il & Grease Resistant

Weather, Ozone, Age
Resistant

Polyurethane
Chlorosulfonated P.E.
Flourosilicone
Flouroelastomer
Polyacrylic

Neoprene

Polysulfide

Resilient
Elastic Memory
0il & Grease Resistant

Weather, Ozone, Age
Resistant

Abrasion Resistant

Polyurethane

Resilient
Elastic Memory
0il & Grease Resistant

Weather, Ozone, Age
Resistant

Abrasion Resistant

High Load Bearing Capacity

Polyurethane

Page 24
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URETHANE CHARACTERISTICS

URETHANE TEMPERATURE RANGE DATA AND HARDNESS SCALE

USEFUL TEMPERATURE RANGE* OF COMMERCIAL ELASTOMERS

NATURAL

STYRENE-BUTADIENE

NITRILE

BUTYL

CHLOROSULFONATED PE.

ETHYLENE-PROPYLENE

SILICONE

NEOPRENE

POLYSULFIDE

POLYURETHANE

POLYACRYLIC

FLOUROELASTOMER

FLOUROSILICONE

-200°F -100°F 0°F 100°F 200°F 300°F 400°F 500°F
-100°C 0°C 100°C 200°C

Note: Fenner Precision® standard urethane material has a recommended operating or storage temperature range of -40°C through +80°C (+ 5°C). Useful temperature ranges
for belting applications will vary. Please contact Fenner Precision with your application requirements.

HARDNESS SCALE

RUBBERS

CAST URETHANE

4—— Fenner Drives Capabilites —»
20 30 40 50 60 70 80
DUROMETER A 85
DUROMETER D

v

INCREASING HARDNESS

Note: The Durometer “A” Scale is used for the softer urethanes. The Durometer “D” Scale is used for the harder compounds (above 95 A Durometer).
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URETHANE CHARACTERISTICS

STANDARD URETHANE PROPERTIES

Special durometers are available from 45 - 95 Shore A.
Consult Fenner Precision for your unique application.

e e i i o o
TG-39* 80 4072.5(2806.0) 510% 56% 39.9 0.55 0.62 Black
TG-40 75 3275.1(2256.5) 545% 58% 49.6 0.59 0.58 Black
TG-41 85 3894.8(2683.5) 490% 46% 47.0 0.64 0.65 Black
TG-42 80 4025.1(2773.3) 545% 51% 48.9 0.51 0.55 Black
TG-45 85 2160.0(1488.2) 360% 53% 51.0 0.92 0.31 Green

o000 High

eoo N

* TG-39 urethane is used for all standard stock size belts.
*** Custom colors also available with minimum order.

ELASTOMER COMPARISON DATA

KEY

ClEUETS Dﬁ?:r:leefc\er S-::Zr?g:h Bl ResI:taarnce febernd ] 53t Res‘a’iﬁ;ce A:;?r?si gg;er
TG-39 80 (X X ) (X)) (X X ) (X X ) (X ) (XX (X
TG-40 75 (XX} LX) (XX (X X o0 (X X (X X )
TG-41 83 (XY X (X X ) (XX X (X} (X (X X ) °
TG-45 85 (XX Y} (XX} (XX (X)) (X X ) (X X ) (X
COMPETITIVE BELTING MATERIALS

Neoprene 73 LX) ° (X)) ) o000 ) o000
EPDM 68 (XX} ° ° ° (XX X ° (XX X
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URETHANE CHARACTERISTICS

URETHANE TENSILE STRESS PROPERTIES

» DROPER A 0 ATIO
2100 (237.3)

1800 (203.4) 4

1500 (169.5)

P
: .
= 1200 (135.6) A —
§' 900 (101.7) / / =
<T / /
600 (67.8) — —
%/
300 (33.9) /
0
0 5 10 20 50 100 200 300
ELONGATION (%)
TENSILE STRESS PROPERTIES* (% ELONGATION)
T 5% 10% 20% 50% 100% 200% 300%
TG-39 285(195) 385(265) 500(345) 695(480) 870(600) 1085(750) 1375(945)
TG-40 230(160) 305(210) 395(270) 560(385) 710(490) 870(600) 1045(720)
TG-41 370(255) 485(335) 605(415) 825(570) 1035(715) 1310(900) 1670(1150)
TG-42 305(210) 415(285) 525(360) 735(505) 915(630) 1110(765) 1350(930)
TG-45 355(245) 470(325) 605(415) 860(590) 1075(740) 1375(945) 1790(1235)

* Measured in Ib/in2(N/cm2)
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STANDARD

FHT-1
PITCH LINE
038" (0.97) - -
016" (0.41) 020"(057)
}4— .0394" (1.00) ——| Y T
Standard Belt Widths: Standard Reinforcements: Standard Durometer:
1257 (3.2mm) .187” (4.7mm) Aramid or Fiberglass @ 50 T.P.I. 80 Shore A

2507 (6.4mm) .375” (9.5mm)

STANDARD

FHT-2
PITCH LINE
058" (1.47) -
035" (0.89) 040" (1.02)
}-— .0787" (2.0) 4—‘ T T
Standard Belt Widths: Standard Reinforcements: Standard Durometer:
1257 (3.2mm) 187”7 (4.7mm) Aramid or Fiberglass @ 50 T.P.I. 80 Shore A

.250” (6.4mm) .375” (9.5mm)
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STANDARD

FHT-3
PITCH LINE
090" (2.29) o T_
055" (1.40) 060" (1.52)
! !
}47 1181" (3.0) 4-‘
Standard Belt Widths: Standard Reinforcements: Standard Durometer:

1257 (3.2mm) .187” (4.7mm) Aramid or Fiberglass @ 50 T.P.I. 80 Shore A
.250” (6.4mm) .375” (9.5mm)

STANDARD

MXL

PITCH LINE
.045" (1.14) : N .._
020" (0.51) 030" (0.76)
L .080" (2.032) 4‘
Standard Belt Widths: Standard Reinforcements: Standard Durometer:

1257 (3.2mm) 1877 (4.7mm) Aramid or Fiberglass @ 50 T.P.I. 80 Shore A
.250” (6.4mm) .375” (9.5mm)
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TECHNICAL REFERENCE

CHEMICAL RESISTANCE DATA

Provided below is a general guide for the exposure of Fenner KEY: A - Little or no effect.

Precision materials to a wide range of chemicals. We emphasize B - Minor to moderate effect.

that this is only a guide. All other requirements for satisfactory C - Severe effect to complete destruction.

performance must be considered (such as operational temperature T - Test before using. No data, but most likely to be satisfactory.
ranges, aeration, exposure time, and other pertinent factors). X - No data but most likely to be unsatisfactory.

N - No data available.

Chemical Concentration ‘ Polyurethane Polyester

Acetamide 100% N T B
Acetic acid 40%
Acetone 100%

Ammonia, anhydrous -
Ammonium chloride solutions -

Ammonium hydroxide 28%
Ammonium sulfate solutions -
Amyl acetate 100%
Amyl alcohol 100%
ASTM hydrocarbon test fluid -
ASTM oil #1 -
ASTM oil #3 -
Benzaldehyde 100%
Benzene 100%
Benzoyl chloride 100%
Benzyl alcohol 100%
Borax solutions -
Brake fluid 100%
Butane -

Butyl acetate -
Butyl aldehyde -
Calcium bisulfate solutions -
Calcium chloride solutions -
Calcium hydroxide solutions -
Carbon bisulfide -
Carbon monoxide -

XX 40 WZOWOZZEWI>TOXIZIE>—A>»A>A0>=2>=2—"A0=2®W>AA0—-A>--40w
Zorw=ZzZwr=r==2=2=2rPr===========2WW==2=2>rr=2=2=2>2=2=2>=2=2>>=
4 A A4 A A A AA A A A A A A A A A A A A A A A A A AA A A A A A A A A A A A
> r=z2=z2r>r=z2=Z2rPoOoO>P=Z>rrPr====2=2=2=2=2=Z2=Z2=2rrPrEUD==2=2r>=2=2=2=2>>

Castor oil -
Chlorobenzene 100%
Chloroform 100%
Cottonseed oil 100%
Dibutyl phthalate -
Dimethyl acetamide 100%
Dimethyl formamide 100%
Ethyl acetate 100%
Ethyl alcohol 100%
Ethyl chloride -
Ethyl ether 100%
Ethylene glycol/water 50/50
Ethylene dichloride -
Ferric chloride 3%
Formaldehyde in water 10%
Formic acid 90%
Fuel oil 100% B

* Fiberglass is generally inert when exposed to most chemicals. Hydrofluoric Acid is the main exception.
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CHEMICAL REFERENCE

CHEMICAL RESISTANCE DATA

Chemical Concentration Polyurethane Aramid Glass* Polyester
Glycerol 100% N N T A
Hydraulic oils - B N T N
Hydraulic oils 10% B C T N
Hydrofluoric Acid - C A C C
Hydrogen - A N T N
Isooctane - B N T N
Isopropyl alcohol - C N T N
Kerosene 100% C N T A
Lard 100% N A T A
Linseed oil 100% B A T A
Lubricating oils - B N T N
m-Xylene 100% N N T A
Magnesium hydroxide - A N T N
Methyl alcohol 100% C A T A
Methylethyl ketone 100% C N T A
Methylene chloride 100% C N T A
Mineral oil 100% A A T A
n-Butyl alcohol 100% N N T A
n-Hexane - B N T N
Naphthalene 100% B N T A
Nitric acid 10% C B T N
0-Phenylphenol 100% N N T A
Oleic acid 100% B N T A
p-Dichlorobenzene 100% N N T A
Palmitic acid - A N T N
Phenol 100% C N T C
Phenol in water 5% N A T N
Phosphoric 10% T B T N
Pine oil 100% N N T A
Potassium hydroxide - A N T N
Propylene carbonate 100% N N T A
Pyridine 100% N N T A
Resorcinol 100% N A T A
SAE #10 oil - A N T N
Salicylic 3% N A T N
Soap solutions - A N T N
Sodium carbonate 1% N N T N
Sodium chloride 10% N B T N
Sodium hydroxide 10% A C T N
Sodium hypochlorite 0.4% X N T N
Sodium phosphate 5% N B T N
Soybean oil - B N T N
Stearic acid - A N T N
Stoddard solvent 100% N N T A
Sulfuric 70% C B T N
Tannic acid 10% N N T A
Tartaric acid - A N T N
Toluene - C N T N
Turpentine 100% C N T A
Water, tap 100% A A T N
Xylene 100% C N T N

* Fiberglass is generally inert when exposed to most chemicals. Hydrofluoric Acid is the main exception.
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TECHNICAL REFERENCE

GLOSSARY OF POLYURETHANE BELTING TERMS

ABRASION RESISTANGCE Ability of polyurethane to withstand
mechanical action (such as rubbing, scraping, etc.)

ADDITIVES Materials combined with prepolymer and curative to
modify the properties of the urethane. Examples are plasticizers,
fillers, and stabilizers.

BACKING THICKNESS The distance from the cord support (in
flighted belts) or the tooth root (no flight belts) to the backside of
the belt.

BASHORE RESILIENCE An ASTM test for the rebound
characteristics of the elastomer. High bashore resilience generally
implies low heat buildup in the urethane when used at high
speeds under loads.

CATALYST The ingredient in polyurethane which initiates a
chemical reaction or increases the rate of chemical reaction.

COEFFICIENT OF FRICTION (COF) The ratio of the force required to
move an object across a surface to the weight of the object.

COLORANTS Dyes or pigments that provide color to polyurethane.

COMPRESSION SET The characteristic of an elastomer to return to
its original state after deforming forces are removed.

CREEP Slow continued growth or lengthening of a material under
a constant load.

DENIER The weight in grams per 9,000 meters of a particular
reinforcement.

DENSITY Weight per unit volume of a substance.

DRIVEN PULLEY The load-bearing pulley in the system that is
directly powered by the belt.

DRIVER PULLEY The pulley in the system that supplies power
directly to the belt.

DUROMETER The hardness of the final elastomer, or the gauge
used to measure hardness.

ELASTIC LIMIT The maximum stress to which a test specimen
may be subjected and still return to its original length upon release
of the load.

ELASTICITY The property whereby a solid material changes its
shape and size under the action of opposing forces, but recovers
its original configurations when the forces are removed.

ELASTOMER A natural or synthetic material which exhibits rubber-
like properties of high flexibility.

ENDOTHERM Heat absorbed in a chemical reaction.
EXOTHERM Heat given off in a chemical reaction.

HYSTERESIS A loss of energy due to successive deformation and
relaxation.

MODULUS The slope of the line on a stress-strain curve. The slope
is the ratio of stress to strain.

POLYESTER A chemical building block (DIOL) reacted with
diisocyanate to produce prepolymers. The polyester provides good
solvent resistance and good mechanical properties in the final
elastomer.

POLYETHER A chemical building block (DIOL) used in place
of polyester in some prepolymers. The polyether provides
outstanding resilience and hydrolytic stability.

POLYMER A material, of either synthetic or natural origin, made of
many repeating molecules.
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POLYURETHANE (URETHANE ELASTOMER)
A synthetic rubber made by reacting diisocyanate with
polyhydroxy-terminated compounds.

PREPOLYMER The liquid that is reacted with curative to form the
final polyurethane polymer.

PULLEY RUNOUT The total deviation of a surface when rotated
about an axis.

RMA Rubber Manufacturers Association

SLIP Occurs when the torque load in the system exceeds the
frictional force provided by tension in a flat belt or Fenatrak belt.

STRAIN The elongation of a specimen under load measured as a
percentage of the original length.

STRESS The load per unit of original cross sectional area.

SYNCHRONOUS DRIVE A power transmission mechanism with
zero slip between the input and output.

SYNTHETIC Not of natural origin; prepared or made artificially;
“man-made.”

TDI (TOLUENE DIISOCYANATE OR TOLYENE DIISOCYANATE)
A chemical building block reacted in excess with polyester or
polyether to produce prepolymers.

TEAR RESISTANCE Opposition of a material to a force acting
to initiate and then propagate a failure at the edge of a test
specimen.

TEAR STRENGTH (SPLIT STRENGTH) A measure of tear resistance.

TENACITY Break strength per unit of linear density.

TECHNICAL REFERENCE

GLOSSARY OF POLYURETHANE BELTING TERMS

TENSILE STRENGTH The maximum tensile stress sustained by the
specimen before failure in a tensile test.

TENSION A force tending to produce elongation or extension.

THERMOPLASTIC A urethane which can be repeatedly softened or
melted and which will harden to a new shape when cooled.

THERMOSET A urethane which cures using heat (or catalyst). The
material is chemically crosslinked and cannot be reprocessed.
Thermosets, unlike thermoplastics, can be used at elevated
temperatures.

TOTAL INDICATOR READING (T.I.R.) The value derived (high to low
reading) by a dial indicator.

THREADS PER INCH (T.P.I.) Term used to identify how many
threads are in an inch.

VISCOSITY Measure of the torque produced on a
constant-speed, rotating spindle, in a liquid medium.
Usually designated in centipoise.

YIELD POINT A point on the stress-strain curve at which there is
a sudden increase in strain without a corresponding increase in
stress.

www.fenner.com
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TECHNICAL REFERENCE

PRECISION BELT APPLICATION DATA SHEET

Company: Date:

Contact: E-mail:

Address: City: State: Zip:
Telephone No: Fax No:

CUSTOMER DATA
Product or Project Name:
Belt Description (Length, Width, Pitch, etc.):

Quantities Required Per Month:

Peak Per Month: Qty. Per Year:

Target Price Requirement (per belt):

Tooling Quote Required? | |Yes [ |No

Are you providing drawings of the: Drive?| |Yes | [No  Belt?| |Yes | |No  Pulley?| |Yes | |No

CUSTOMER DATA
Pulleys (type, pitch, no. grooves, material, face width):

Driver: Driven:
Idler(s):
Belt (if replacing existing belt, provide length, width, pitch, body material, tension cord material):

Drive Mechanics — Fixed Center: | |Yes | |No

If yes, what is the center distance dimension and tolerance (In./mm.)?
Installed end load fixed or floating (Ibs./Newtons)?

Maximum speed of driver (RPM):

Starting Torque (0z.-In./N-cm.):

Running Torque (0z.-In./N-cm.):

* Please complete all information and fax to Fenner Precision at 717-664-8287. Or visit our website at www.fennerprecision.com and e-mail the information.
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TECHNICAL REFERENCE

BELT APPLICATION DATA SHEET

Maximum Torque (0z.-In./N.-cm.):
Weight Being Moved (Ibs/Newtons):

Drive Ratio: | |Exact || Approximate
Ambient Temperature (°F/°C):

Non-Standard Atmospheric Conditions: " loil | |Dust | |Fumes [ |Others:
Reciprocating Drive: | IYes | |No

If yes, what is the frequency of reversal?

Shock Loading: | IYes [ INo

If yes, what is the shock load in Ibs./Newtons?
Description of Application:

CUSTOM FEATURES

Food Handling: | JYes | |No FDAReq’'d | |Yes | |No Grade: | |wet [ |Dry
Dual Durometer Req’d: | |Yes | |No Shore A Hardness Inside: Backside:
Additional Backing Thickness: | |Yes | |No Thickness Required:

Other requirements such as through holes, guide ribs, slots, channels, lugs, fins, etc. list & describe:

If Conveying or Packaging Application: What Material is being Conveyed?
Coefficient of Friction Required Between Belt and Conveyed Material?

SKETCH OF DRIVE

* Please complete all information and fax to Fenner Precision at 717-664-8287. Or visit our website at www.fennerprecision.com and e-mail the information.
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At Fenner Precision Polymers, A Michelin Group Company, we are proud to keep your business in motion.
W As a supplier of critical components and engineered solutions for conveying, motion control and power
) e Fenner transmission applications, our trusted brands are recognized globally for providing unique solutions that
A PRECISION PoLymERS  solve complex problems and build sustainable growth. We strive to partner closely with you so we can
always provide expert-level support and powerful results that keep our world moving forward.

US and Canada 1-800-243-3374

9*6 Fenner / ’l&l‘gi#ggial Latin America 1-717-665-2421 www.fenner.com

Eur Asia, Australia and Afri 44 0 870 757 7007
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