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Jason Industrial’ is a Megadyne Group company that manufactures and
delivers a comprehensive inventory of rubber and polyurethane
synchronous belts, rubber v-belts, industrial hose and couplings, plus
hardware to the industrial community worldwide.

When extraordinary needs require specialized components, we will work
with you from prototype to production, creating custom solutions that suit
your unique application.

As a Jason customer, you can feel confident in the quality and integrity of

our products, the speed and efficiency at which they are delivered, and the
expertise and customer focus that our local representatives are committed
to providing.

Jason’s corporate headquarters are based in Fairfield, New Jersey. Our
distribution center is located just outside of Chicago, lllinois, with additional
corporate offices in Canada, Mexico and Brazil, as well as manufacturing,
warehousing and distribution centers in cities across the globe.

Welcome to Jason...the first name in mechanical rubber and urethane
products that power industry forward.

Jason

Industrial Inc:
A MEGADYNE GROUP CO. /
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PLATINUM BELT

INTRODUCTION

Jason/Megadyne is proud to introduce the new PLATINUM Synchronous Belt Drive System.

PLATINUM is the next generation in high-performance drive systems, significantly improving power
transmission capacity to make it possible to replace gears and chain. PLATINUM eliminates the
drawbacks of weight, noise, lubrication and maintenance that are part of the metal on metal systems.

PLATINUM builds on the performance of the RPP Gold Drive System while maintaining focus on two
performance needs:

® A rubber belt that minimizes noise.

® Continued use of the RPP parabolic pulley profile that guarantees interchangeability and
ease of upgrading.

In general, every PLATINUM belt component contributes to improving the drive efficiency, to
minimizing the risk of belt failure and resulting in a higher power transmission capacity resulting in
improved basic drive performance. PLATINUM combines high-performance rubber elastomers, high
tensile strength cord and smooth mesh tooth jacket for a revolutionary next generation synchronous
belt system.

The tensile cords used for the new PLATINUM belt provide a significant improvement in power
transmission capacity. PLATINUM addresses the drawbacks of other high-performance tensile cords,
such as fiberglass, steel or aramid fibers. The "Dual Core"” Hybrid Cord technology provides a cord with
higher strength, greater fatigue resistance, lower weight and dimensional stability.

The new PLATINUM Belt combines the hybrid cord and special high performance rubber compound,
and a unigue heavy-duty tooth jacket to increase the power capacity beyond any other rubber belt on
the market. PLATINUM belts are designed for and interchange with the classic parabolic pulley profiles
(RPP®, HTD®, PCGT® & PowerGrip® GT®2)* for compatibility with existing drives and the dimensional
refinements of the RPC PLATINUM belt tooth profile allow use on competing pulley groove profiles.

FEATURES SUMMARY

e Increased load carrying capacity by up to 40% over current generation high-performance belts.

e Existing RPP pulleys can be used to maintain functional interchangeability with other deep
profile systems.

e Allows existing systems to be upgraded without the necessity to replace the pulleys.
e Lower noise from rubber construction compared to drive systems using polyurethane belts.
e Higher power capacity means narrower pulleys and reduced belt width, resulting in less noise.

e When used as an RPP upgrade, PLATINUM will maintain the same low noise level as the RPP belt
it replaces. Lower if a more narrow belt can be used.

e Extended operating temperature range over polyurethane systems: -31°F to 239°F.
(Polyurethane is limited to 185°F)

e High resistance to petroleum oils and solvents.

*Po\y Chain, PowerGrip, HTD and GT are registered trademarks of Gates Corporation
RPP is a registered trademark of Carlisle
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FIGURE 1 o PLATINUM
CONSTRUCTION

The new PLATINUM Synchronous Belt Drive System is
constructed with materials of the highest quality and strength.
Extensive development performed by Research & Development
has resulted in the homogeneous integration of all components.
The superior bonding imparts improved torque capacity, giving
the new PLATINUM the ability to provide higher maximum
performance.

#1 AND #4 - THE BELT BODY

FLEX FATIGUE RESISTANCE (STANDARD ASTM D 813)

The tooth has an innovative design and uses a blend of HNBR elastomers, uniquely cross-linked to
increase tooth rigidity and shear resistance up to 25% greater than the current generation of belts.
Despite the high levels of rigidity and hardness, the compound guarantees an exceptional resistance to
flex fatigue. Testing has shown an incredible improvement in flex fatigue - up to 10 times previous
high-performance compounds. Increased flex fatigue means excellent performance on small pulleys by
preventing cracking.

Furthermore this compound formulation has increased resistance to mineral oils (test conditions 22h at
100°C in ASTM 3 oil; 25% less swell decrease high performance compounds while offering an incredibly
wide range of operating temperatures: -31°F to 239°F ( -35°C to +115°C).

#2 - TENSION MEMBERS

Hybrid tensile cords are the load-carrying element in the new PLATINUM. They are made with an
innovative "Dual Core" technology. The new technology provides extreme dimensional stability, while
providing superior flex fatigue resistance.

These characteristics provide real maintenance free operation and assure perfect tooth meshing.
Efficient meshing results in reduced vibration, quieter operation, and minimum abrasion for extended
service life. The "Dual Core" cords have a higher elastic modulus than previous high performance cords.
The 25% average higher modulus increases the load carrying capacity and can result in a more compact
drive. Superior flexibility means longer service life and reduced costs.

#3 - TOOTH JACKET

A hard-wearing nylon fabric is bonded to the HNBR tooth rubber to improve torque carrying capacity
and increased tooth shear resistance. A special impregnation process makes the tooth surface
self-lubricating and increases drive efficiency of the PLATINUM belt.
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CONSTRUCTION ADVANTAGES

PLATINUM provides a pronounced improvement in drive performance. The advantages of the
PLATINUM are as follows:

e Better tension stability

e Longer service life

e Higher power capability

e Compact and lighter weight drives

e Exceptional resistance to abrasion and tooth shear
e No need for special pulleys or storage conditions

TOOTH PROFILE

PITCH LINE The RPC profile of the new PLATINUM belt
P keeps the original parabolic tooth sidewall
that is perfectly compatible with existing RPP
pulleys. Refinements in the tooth profile allow

R t the use of PLATINUM with other high
T h performance pulleys that do not use the RPP
Tt F groove. (For tooth details, see Figure 2)
bt BELT TYPE PITCH B S h, h, r, a
Y =cX
8M 8mm 32° 54 54 3.46 [0.85 | 0.8
14M 14 2° . 7 A 1. 1.4

BELT DIMENSIONAL SPECIFICATIONS

|/~ pmen
|/ (cmeuLarPTcH)

\ AR

SN BELT PITCH
/ ‘\.1\. /’ 2\ This is the distance in millimeters bgtwee_n two adjacent
o me,tﬁ/ﬂ( () tooth centers measured along the pitch line of the belt.
' (T &
/i P BELT PITCH LENGTH
ﬁg/b’/ e The length of the belt is in millimeters and is measured

along the pitch line. The theoretical pitch line of a belt lies
: within the tensile member. A synchronous belt is defined
1400 PLT 14M 42 by tooth pitch, belt width, tooth profile, and pitch length.
To measure a belt, highly accurate measuring equipment
is required. Schematically, the process is shown in the
Rubber Manufacturers Association Engineering Standard

{s N e d
~8'a'p /gVaValavaW

Belt width (mm)

Belt tooth pitch (mm) IP-27. Reference this standard for additional measuring
Platinum Belt Construction specifications.
Belt length (mm)
FIGURE 3
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New PLATINUM belts are manufactured in 8mm and 14mm tooth pitches. Standard belt sizes are listed
in the following tables:

BELT PITCH NUMBER PITCH NUMBER
LENGTH OF LENGTH OF

(mm) TEETH (mm) TEETH

248PLT8M 248 31 994PLT14M 994 71
288PLT8M 288 36 1092PLT14M 1092 78
352PLT8M 352 44 1120PLT14M 1120 80
416PLT8M 416 52 1190PLT14M 1190 85
456PLT8M 456 57 1260PLT14M 1260 90
480PLT8M 480 60 1288PLT14M 1288 92
544PLT8M 544 68 1400PLT14M 1400 100
560PLT8M 560 70 1568PLT14M 1568 112
608PLT8M 608 76 1610PLT14M 1610 115
640PLT8M 640 80 1750PLT14M 1750 125
720PLT8M 720 90 1890PLT14M 1890 135
800PLT8M 800 100 1960PLT14M 1960 140
840PLT8M 840 105 2100PLT14M 2100 150
880PLT8M 880 110 2240PLT14M 2240 160
896PLT8M 896 112 2310PLT14M 2310 165
960PLT8M 960 120 2380PLT14M 2380 170
1000PLT8M 1000 125 2450PLT14M 2450 175
1040PLT8M 1040 130 2520PLT14M 2520 180
1080PLT8M 1080 135 2590PLT14M 2590 185
1120PLT8M 1120 140 2660PLT14M 2660 190
1200PLT8M 1200 150 2800PLT14M 2800 200
1224PLT8M 1224 153 3136PLT14M 3136 224
1280PLT8M 1280 160 3304PLT14M 3304 236
1440PLT8M 1440 180 3360PLT14M 3360 240
1600PLT8M 1600 200 3500PLT14M 3500 250
1760PLT8M 1760 220 3850PLT14M 3850 275
1792PLT8M 1792 224 3920PLT14M 3920 280
1800PLT8M 1800 225 4326PLT14M 4326 309
2000PLT8M 2000 250 4410PLT14M 4410 315
2200PLTEM 2200 275 Standard Widths: 20, 42, 65, 90 and 120mm. Other widths
giggit¥gm 542138 ggg available upon request.
2520PLT8M 2520 315

2600PLT8M 2600 325
2800PLT8M 2800 350 PLATINUM belts are stocked in sleeve widths,
2840PLT8M 2840 355 allowing Jason to supply any width belt desired.
3048PLT8M 3048 381 We can promptly cut to width and ship the
3200PLT8M 3200 400 required belt.

3280PLT8M 3280 410

3600PLT8M 3600 450
4000PLT8M 4000 500
4400PLT8M 4400 550

Standard Widths: 12, 22, 35 and 60mm.

Other widths available upon request.
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PLATINUM GLOSSARY

SYMBOL DESCRIPTION SYMBOL DESCRIPTION UNIT
Od Wrap angle on small pulley ° nf Speed on faster shaft rerm
2ap Belt pitch diameter to pulley in ns Speed on slower shaft rom

outside diameter
nf/ns Speed ratio
by Belt width in
P Motor power hp
C Center distance in -
Pa Basic performance hp
DN DriveN pulle in
puliey Py Belt and pulley pitch mm
d Small pulley pitch diameter in
P putiey b F’ba Actual power rating hp
Dp Large pulley pitch diameter in Pd Design power hp
DR DriveR pulley n P, Basic Power Rating hp
Fr Pulley face width n Deflection distance in
Fs Service factor t Belt span length in
fr Frequency Hz Tst Static tension lbs
KL Belt length correction factor v Belt linear speed £t /min
Km Class of motor correction factor
V. Pulley rim speed ft/min
Cc Corrected service factor
Ksr Speed ratio factor W Belt width mm
K, Teeth in mesh correction factor Ws Pulley mass lbs
Lo Belt pitch length in Z, Number of teeth on
small pulley
L Span length in
° P ° Z, Number of teeth on
m Belt mass per unit length Ib/ft large pulley
nl Speed, on driveR pulley rpom Zb Number of teeth on belt
n2 Speed, on driveN pulley rom Z, Number of teeth in mesh

T2

.
(SLACK SIDE TengioN,

T

TS
\}&\
A\
2\
. A\
5 DriveN 9 ‘\\
Z2

SHAFT LOAD VECTOR

FIGURE 4




DRIVE CALCULATION ﬂlnm-\s\ﬂl
P RO C E D U R E POWERING GLOBAL INDUSTRY

DRIVE CALCULATION PROCEDURE

Use the following procedure to select PLATINUM belt drives:

Collecting Basic Drive Data: (use drive assistance data sheet at the end of this PLATINUM Design
Manual) To select a New PLATINUM belt drive, you need to know the following details:

1) DriveR: type, power rating, rom, and shaft diameter

2) DriveN: type, power absorbed, rom, and shaft diameter

3) Service condition: intermittent, periodic, or continuous. Does shock loading occur?
4) Layout data: maximum pulley width and diameters, approximate

5) Pulley center distance and tolerance, and idlers, if any

6) Plane of drive operation—horizontal or vertical

STEP 1- CALCULATION OF POWER TRANSMITTED

a) From Table 2 select the appropriate Service Factor Fs according to:
e the type of the driveN machine;
e the class of the prime mover;
e the service conditions (duty cycle category).

b) When designing a speed up drive, a correction factor is added to the service factor from
above. A speed up drive is where the RPM of the driven pulley is greater than that of the
driver pulley. The correction factor (Cm) is determined using Table 1.

Table 1 - Speed up service factor (Cm)

SPEED UP SERVICE FACTORS

_ n2/n1 Cm

Note: Speed up service

factor is only used when <125 (0]
RPM of driven pulley (N2) >1.25 <175 0.1
is greater than RPM of > 175 <256 0.2
driver pulley (N1). > 2.56 <3.57 0.3
> 3.57 0.4

c] Then the corrected service factor C. is calculated as follows:

C.=F,+C, M
d] The design power is obtained by multiplying the motor power by the corrected service factor:
P,=P x C. [2]
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DRIVE CALCULATION
PROCEDURE

SERVICE FACTOR - PRIME MOVER

TABLE 2

Service Factor
F,
DRIVEN
MACHINE

rated load

CLASS A
Peak overload up to 149% of

CLASS B
Peak overload from 150% to 249%
of rated load

CLASS C

Peak overload from 250% to
400 of rated load

AC Motor: Asynchronous
switch starting

: Direct

Synchronous: Normal torque 1 DC
Motor: Compound wound 1 Internal

AC Motor: Asynchronous: Direct
switch starting

Synchronous: Normal torque 1 DC
Motor: Compound wound 1

combustion engines: 6 cyl.

Internal combustion engines: 6 cyl.

AC Motor: Single Phase: all
Asynchronous: Double cage motor
Synchronous: High torque

DC Motor: Series wound

1 Internal combustion engines: 4 cyl.
or under

> Hydraulic motors, line shafts

DRIVEN MACHINE

Continuous
service

Normal
service

Intermittent
service

Intermittent
service

Normal
service

Continuous
service

Continuous
service

Normal
service

Intermittent
service

< 8 hours
daily

8-16
hrs. daily

<16 hours
daily

< 8 hours
daily

8-16
hrs. daily

<16 hours
daily

8-16
hrs. daily

<16 hours
daily

< 8 hours
daily

Category 1: LOW UNIFORM
LOAD/TORQUE

Office equipment; Measuring
equipment; Instrumentation;
Display equipment; Laundry
machinery: general; Line
shaft; Agitators, mixers for
liquid; Bakery machines
Conveyors: belt, light
package, oven belt: ore, coal,
sand.

1.3 1.4 1.5

1.5

1.6

1.7

1.7 1.8 1.9

Category 2: MEDIUM
UNIFORM OAD/TORQUE
Woodworking equipment
(light): athes, band saws;
Agitators, Mixers or semi-
liquid; Screens: drum, coni-
cal; Machine Tools: lathes,
drill presses, screw machines.

1.4 1.5 1.6

1.6

1.7

1.8

1.8 1.9 2.0

Category 3: NOT UNIFORM
LOAD/TORQUE

Textile machinery: spinning
frames, twisters warpers,
warping machines;
Woodworking equipment
(heavy): jointer, circular saws,
planes; Laundry machinery:
extractors, washers;
Machinery for rubber
processing; Machine tools:
grinders, milling machines,
shapers; Conveyors: apron,
bucket, elevator, screw;
Centrifugal compressors;
Hoists, Elevators; Generators
and Exciters; Printing
machinery; Fans, blowers:
centrifugal, induced, draft
exhausters, propeller, mine
fans.

1.5 1.6 1.7

1.7

1.8

1.9

1.9 2.0 21

Category 4: SHOCK
LOAD/TORQUE Textile
machinery: dobbies, looms;
Hammer mills; Paper machin-
ery; Positive fan blowers;
Reciprocating compressors;
Machinery for pottery and
earthenware; centrifuges.

1.7 1.8 1.9

1.9

2.0

21

2.1 22 2.3

Category 5: HIGH SHOCK
LOAD Crushers: roll, ball, jaw;
Mills: ball, rod, pebble, etc,;
Reciprocating pumps; Saw
mill equipment.

1.9 2.0 21

21

2.2

2.3

2.3 24 25

Note: These service factors are adequate for most belt drive applications. Service factors can be substituted only when the input data and working condi-
tions are exactly known. In this case service factors may be adjusted based upon an understanding of the severity of actual drive operating conditions.
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STEP 2 - BELT PITCH SELECTION

The preliminary belt type and pitch can be selected from Table 3, using:

e the design power P4 obtained in Step 1-d);
e the rpm of the faster shaft (smaller pulley) in the drive.

TABLE 3 - BELT PITCH SELECTION TABLE

~ 10000
[
[
[0 .
L 7111
m A /J
i ' 1 il A
9 X 1000 /| A
v O @‘ - > 2N
T X o i -
L - QW 1/ 7D
g 3 V'v;/ // A /\?\\
b | LS
5 Q 100 A LA A1
O m //’ - r 7
o / -
Q 3 / // //
/
‘E 10 // d //
1 10 100 1000 10000

P4 - DESIGN POWER (HP)

Locate the design power along the X-axis of the graph. Read up to the rom of the faster shaft; for the
preliminary belt pitch. Choose the pitch surrounding the point. Inside the dark line is 8mm and inside
the light line is 14mm. If the point of intersection falls outside of a specific area, contact Jason
Engineering. If the point falls inside the intersection area of 8mm and 14mm, a good drive can likely be
designed using either belt pitch. Jason Industrial suggests designing the drive with both belt pitches
and select the one which best meets the layout or minimum cost requirements.

STEP 3 - SELECTION OF BELT, PULLEYS AND CENTER DISTANCE

a) Determine the Speed Ratio (SR) by dividing the rpm of the faster shaft by the rpm of the slower
shaft. SR = ny/n [3]

b) Refer to the center distance selection tables (pages 24 through 59) to determine which pulley
combinations have speed ratio closest to the desired speed ratio. Inspect the table for the
combination of pulleys and belts that is closest to the desired center distance. The pitch lengths
are given at the top of each table.

c) Belt service life is reduced if the ratio of the teeth on the belt to the number of teeth on either pulley
is an integer. If this happens, it is suggested that another drive combination be chosen.
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STEP 4 - DETERMINE THE BELT WIDTH NEEDED

a) Basic Performance P,

Using the pulley and belt combination from Step 3, proceed to the Basic Horsepower rating table
for the chosen belt pitch (pages 60 through 77). Select an initial desired width and enter the
corresponding table to find a value at the intersection of the fastest pulley and its RPM. This value is
the Basic Performance P,

b) Calculation of Kz factor - Teeth in Mesh Correction Factor

Power ratings listed in this handbook are based on a minimum of six teeth in mesh between the belt
and the pulley. The ratings must be corrected for excessive tooth loading if there are less than six
teeth in mesh. This is particularly important for drives having high speed ratios and short center
distances. To determine the number of teeth in mesh on the smaller pulley you can use the following
formula:

(D, -dy)
Zﬁ[O.S-% 1x Z,
Where:
Z, = Number of teeth in mesh
C = Center distance (in)
D, = Pitch Diameter of large pulley (in)

d, = Pitch Diameter of small pulley (in)
Z, = Number of teeth on small pulley

If Z, is greater than 6, then K, =1
If Z, is less than 6, then the value of K, is found in Table 4 - teeth in mesh correction factors.

c) Calculation of K. factor - Belt Length Correction Factors

The power ratings listed in this manual are based on specific belt lengths. These ratings must be
corrected for any belt longer or shorter than the base length. The correction factor K can be
determined using Table 5 - belt length correction factor.

d) Verify Actual Power Rating
Use Formula 5 below to determine the Actual Power Rating (P,,) for the trial belt width chosen in
Step 4a.

P..= P, x K, x K_ [5]
Where:

P.. = Actual power rating (hp)

P, = Basic performance (hp)

K, = teeth in mesh correction factor
K, = belt length correction factor

Compare the Actual Power Rating (P,,) to the Design Power (P,). If the Actual Power Rating is
greater than or equal to the Design Power, use the belt width chosen. Otherwise, test the next
standard width until P,, > P4

NOTE: At this point it is advisable to confirm that the pulley combination chosen is available in the
width determined above. Use the pulley dimension tables (pages 80 through 85).
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TABLE 4 - TEETH IN MESH
CORRECTION FACTOR K

NUMBER OF
TEETH (2Z,)
6 or more 1
5 0.8
4 0.6
3 04
2 0.2
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TABLE 5 - BELT LENGTH
CORRECTION FACTOR K,

248
288
352
416
456
480
544
560
608
640
720
800
840
880
896
960
1000
1040
1120
1200
1224
1280
1440
1600
1760
1792
1800
2000
2200
2240
2400
2520
2600
2800
2840
3048
3200
3280
3600
4000
4400

0.54
0.57
0.62
0.67
0.69
0.71
0.74
0.75
0.78
0.79
0.83
0.87
0.89
0.89
0.91

0.94
0.95
0.97
1.00

1.02

1.03

1.05

1.09

1.13

1.16
1.17
1.16
1.22
1.25
1.26
1.29
1.31

1.33
1.36
1.37
1.40
1.42
1.43
1.48
1.53
1.63

PLT 14M
mm K,
994 0.69
1092 0.72
1120 0.73
1190 0.75
1260 0.77
1288 0.78
1400 0.80
1568 0.84
1610 0.85
1750 0.89
1890 0.92
1960 0.93
2100 0.96
2240 0.99
2310 1.00
2380 1.01
2450 1.02
2520 1.03
2590 1.04
2660 1.05
2800 1.07
3136 1.1
3304 1.13
3360 1.14
3500 1.16
3850 1.19
3920 1.20
4326 1.24
4410 1.25

\
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STEP 5 - STATIC TENSION CALCULATION

When installing a new PLATINUM belt, the belt tension is chosen to avoid:

e TOOTH JUMP. Assure that the belt is tensioned adequately to prevent tooth jump under
the most severe load conditions that the drive will encounter.

e EXTREMELY HIGH BELT TENSION. Avoid extremely high tension which results in elevated
noise levels and reduced belt and bearing life.

a) Determination of (K,,)
To compensate for the peak torque of a motor, a correction factor (K,,) is applied to the motor
horsepower and is found in Table 6.

TABLE 6 - CLASS OF MOTOR K,

CLASS A CLASS B CLASS C

1.35 1.5 175

b) Calculate the belt linear speed (V)
Determine the linear speed of the belt using the following formulae:

d xn
__ P/ [e]
V=3

Where:

V = Belt linear speed (ft/min)

d, = Faster pulley pitch diameter (in)
n; = rom of faster pulley

c) Determine the belt mass (m)
The belt mass per unit of length (Ib/ft) for pitch and width is given in Table 7 below:

TABLE 7 - BELT MASS (Ib/ft)

BELT WIDTH S8M 14M
mm Ib/ft Ib/ft
12 0.039
20 0.119
22 0.071
35 0.113
42 0.250
60 0.194
65 0.386
90 0.535
120 0.713
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d) Determine static tension (T,,)
The required static tension is obtained by the following formula:

16500 XPXKm N 793 XmXV2
4 100

7]

Tst=

Where:
T, = Static tension  (Ib)
P = Motor Power (hp)
K., = Class of motor factor (step 5-a)
V = Belt linear speed (ft/min)
m = Belt mass per unit length (Ib/ft)

STEP 6 - DETERMINE THE INSTALLATION TENSION

There are two commonly used methods for setting the installation tension:
a) The Elongation method
b) The Vibration method

a) The Elongation method
The elongation method relies on using a force to deflect the center of the belt span.

Deflagy FIGURE 5
- Voqr Per incp
/\t\ Of Span ¢
g

al) Calculate the free span length (t)
The free span length (t) is calculated using the following formula:

t=_|C%-

(D, —d ))?
psz [8]

Where:
t = Span length (in)
D, = Large Pulley pitch diameter (in)
d, = Small pulley pitch diameter (in)
C = Center distance (in)
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a2) Calculate the deflection force (F)
The minimum and maximum forces are calculated using the following formulae:

o o2Ist o 7 22Ty o
min 16 max
Where:
Frin = Minimum deflection force (Ib)
Fax = Maximum deflection force (Ib)
T, = Static tension (Ib) from Step 5-d

a3) Calculate the deflection distance. Use Formula 11 to calculate deflection distance (round to
whole 1/64 in.)

_t
f—64 1]

Where:
f = Deflection distance (in)
t = Span length (in) from Step 6-al

e With the belt installed on the drive and tensioned so that all slack is removed (snug fit), begin the
tensioning procedure. At the center of the span (t), apply a force perpendicular to the span so
that the belt is deflected from its normal position by the deflection distance. Make sure that at
least one pulley is free to rotate. To prevent belt distortions and ensure proper tensioning for belts
wider than 50mm, place a section or rigid material such as a length of key stock across the belt
and apply the deflection force through the rigid member.

e Compare the deflection force with the range of forces calculated above.
o If the force is less than the minimum deflection force, tighten the belt.
o If the force is more than the maximum deflection force, loosen the belt.

The belt is properly tensioned when the deflection force is between F,, and F, ...

b) The Vibration method

An alternate method for setting tension requires an instrument that detects the natural
vibrational frequency of the belt span. The Jason instrument is pictured below. A small sensing
head is held close to the center of the belt span and the span is tapped to induce vibration. The
head picks up the vibrations and displays the frequency on the screen. This method is not
generally suited for casual drive tensioning because of the expense and additional information
needed to calculate the target frequency.

For more information, contact Jason Industrial Engineering.

AVAILABLE FROM STOCK!
The New DTM Tension Measuring
Device from Kompakt
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EXAMPLE DRIVE CALCULATION
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Basic Drive Data

Motor Power

DriveR rpm

Motor Type

Application

DriveN rpm

Type of DriveN Machine

Duty Cycle

Approximate Center Distance

P =10 hp
n, = n = 1750 rpm
Class B

Textile Machine

n, = n, = 1000 rpm

Not Uniform Torque (Category 3)
8-16 hours/day (Normal Service)
25 inches

STEP 1 - Calculation of Power Transmitted

Step 1-a) Service Factor (Fy)

Step 1-b) Speed Up Factor (C,)

Step 1-¢) Corrected Service Factor (C.)

Step 1-d) Design Power (Py)

From Table 2 F,. =18
® Motor Type from Basic Drive Data
® Duty Cycle from Basic Drive Data
® DriveN Type from Basic Drive Data

From Table 1 C,=0
® n, from Basic Drive Data
® n, from Basic Drive Data

From Formula [1] C.=18
® F_from Step 1-a
® C_ from Step 1-b

From Formula [2] Py, =18 hp
® P from Basic Drive Data
® C_from Step 1-c

STEP 2 - Belt Pitch Selection

Step 2) Belt Pitch

From Table 3 Belt Pitch = 8mm
® P, from Step 1-d
® n.from Basic Drive Data
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STEP 3 - Selection of Belt, Pulleys and Center Distance

Step 3-a) Speed Ratio From Formula [3] SR =175
® n.from Basic Drive Data
® n_ from Basic Drive Data

Step 3-b) Belt, Pulleys and From Center Distance Table Z, = 32 teeth
Center Distance ® Center Distance from d, = 3.208 inches
Basic Drive Data Z, = 56 teeth
® SR from Step 3-a D, = 5.614 inches
C = 24.54 inches
L, = 1600 mm

Z, = 200 teeth

Step 3-c) Check belt/pulley tooth Z,/2:& Z, /Z, Z,/Z,=6.25
ratio as an integer ® 7. from Step 3-b Z,/Z,=3.57

® 7, from Step 3-b

® 7, from Step 3-b

STEP 4 - Determine the Belt Width Needed

Step 4-a) Basic Performance P, From Horsepower Ratings Table P, =2913 hp
(22 mm width)
® 7. from Step 3-b
® n.from Basic Drive Data

Step 4-b) Calculation of K, From Formula [4] & Table 4 K, =10
® D, from Step 3-b
® d, from Step 3-b
® C from Step 3-b
® 7, from Step 3-b
® 7. from Formula [4]

Step 4-c¢) Calculation of K| From Table 5 K =113
® |, from Step 3-b

Step 4-d) Verify Actual Power Rating From Formula [5] Pwa = 32.92 hp
® P_ from Step 4-a
® K, from Step 4-b
® K, from Step 4-c

Pa > Pq 22mm width is OK
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STEP 5 - Static Tension Calculation

Step 5-a) Class of Motor From Table 6 K, =15
Correction Factor (K,,) ® Motor Class from Basic
Drive Data
Step 5-b) Belt Linear Speed (V) From Formula [6] V =1469.6 ft/min

® D, from Step 3-b
® n; from Basic Drive Data

Step 5-c) Belt Mass Determination (m) From Table 7 m = 0.071 Ib/ft
® Belt Width from Step 4-d

Step 5-d) Static Tension (T,) From Formula [7] T, =169.6 Ib
® P from Basic Drive Data

® K from Step 5-a
® \/ from Step 5-b
® m from Step 5-c

STEP 6 - Determine Installation Tension

Step 6-al) Free Span Length (t) From Formula [8] t=24.51in

® C from Step 3-b
® D, from Step 3-b
® d, from Step 3-b

Step 6-a2) Belt Deflection Force From Formula [9] Fin =10.6 Ib
and Formula [10] Foax =159 Ib

® T, from Step 5-d

Step 6-a3) Deflection Distance From Formula [11] f=0.375in
® t from Step 6-al
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Center distance allowances for a PLATINUM Belt drive are necessary to assure that the belt can be
installed without damage and then tensioned correctly. The standard installation allowance is defined as
the minimum decrease in center distance required to install a belt when the flanged pulley is removed
from the shaft for belt installation. This value is shown in the second column of Table 8.

Consult Jason Engineering if this distance is not available. This table also lists the minimum increase in
center distance required to assure that a belt can be properly tensioned.

FIXED CENTER DISTANCE DRIVES:

Fixed center distance implies exact tolerances. Length tolerances for synchronous belts are less than
those of other belts, but special effort is required to achieve proper fitting belts on fixed center drives.
Other drive tolerances such as pulley and center distance tolerances increase the problem of getting a
good fit on fixed center distance drives. Some applications do use fixed center drives with synchronous
belts, but they should be avoided if at all possible. Consult Jason/Megadyne when tensioning idlers can
not be used and fixed centers are the only option.

The shortest center distance for each pulley combination (Center Distance Selection tables), may not

fully accommodate the values in Table 8 due to potential pulley flange interference. If a belt is to be
installed over flanged pulleys without removing the pulleys, the additional center distance allowance
necessary for installation is shown in Table 9. This value must be added to the allowance shown in Table 8.

TABLE 8 - Center Distance Allowance TABLE 9
For Installation and Tensioning Additional Center Distance Allowance
Belt Pitch Standard Installation Required For Installation Over Flanged Pulleys (Add to
Length Allowance (Flanged Tensioning Installation Allowance in Table 13)
Range (in.) Pulleys Removed for Allowance
Installation) (Any Drive) Additional Allowance
(in) (in) Pulley Pitch If Small Pulley is the Both Pulley
Only FI d Pull Fl d
0-30 0.070 0.030 Sadr = g ISy
31-60 0.110 0.035 i i
61-110 0.130 0.040 8mm 0.60 1.20
111-160 0.160 0.045
161-200 0.190 0.050 14mm 0.90 2.10

Reduce the center distance by the amount shown in Tables 8 and 9 or change the idler position so that
the belt can be positioned on the drive with ease. When installing the belt, never force it over the pulley
flange. If necessary, remove the smaller pulley from the shaft.

NOTE: PLATINUM belts are constructed to attain proper pitch dimension when subjected to tension. For this
reason, the belt may not fully engage in large diameter pulleys without applying tension to the belt.

Shafts must be correctly aligned (parallel). Misalignment causes uneven pressure on the teeth of the belt,
uneven loading of the tensile member and extreme edge wear on the belt which can result in premature
belt failure.

Pulley axes must be aligned and alignment maintained to prevent the belt from riding against the flanges or
over the edge of the flangeless pulley. The mounting attachments of the driveR and driveN should be rigid
enough to prevent changes in pulley alignment or drive center distance as the load is applied to the drive.

Mounting procedures, which are included with pulleys and associated bushings, should be followed to insure
proper mounting. Bushings are easy to install and remove.

NOTE: Use no lubrication on the shaft, pulley or bushing in order to prevent possible slipping on the shaft
or possible bursting of the pulley. Also, screw torque limitations should be adhered to in order to prevent
pulley damage.
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When installing a PLATINUM belt, the correct belt tension will reduce the possibility of:

i) TOOTH JUMP OR RATCHETING

The proper tension is needed to prevent tooth jump under the most severe load conditions that the
drive will encounter.

ii) EXTREMELY HIGH BELT TENSION
Extremely high tension will result in elevated noise levels and reduced belt and bearing life.

METHOD 1: STANDARD PLATINUM BELT INSTALLATION AND TENSIONING PROCEDURE

The required static tension can be determined using the following procedure:

A. Calculate the installation tension (Tst)

16500 x PxK . 793 xmx V2
4 10

Tst=

7]

Where: P = Motor Power (From Basic Drive Data)
V = Belt Speed (ft/min) From Formula [6]
K., = Motor Class Factor (from Table 6)
m = Mass Factor (From Table 7)

V=doxn — 5614x1750 — 2572 ft/min
3.82 3.82

EXAMPLE: 16500 x 10 x 1.5 + 7.93 x 10¢ x 0.121 x (2572)* — 96.2 + 6.3 = 103 Ibs
2572

Note: T.: must be compared with the minimums listed in Table 10.

TABLE 10 - Minimum Installation Tensions
Belt Belt Minimum
Pitch Width Tensions

12mm 41
smm 22mm 89
35mm 151
60mm 270
20mm 55
14mm 42mm 246
65mm 445
90mm 660
120mm 917
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B. Nominal Deflection Force

o 4 LU

Calculate the minimum and maximum deflection forces:

Fon = T [9 Froe = 15 XT (g
6 ¥ B LO]
EXAMPLE: F,, =103 =6.4 Ibs Frooe=15x103 = 9.7 Ibs
16 16

C. Free Span Length

Calculate the free span length (t) of the belt. This value can be determined by:

Where:
D -d )\? .
= 1C2 - M [8] t = Span length (in)
D, = Large Pulley pitch diameter (in)
d, = Small pulley pitch diameter (in)
C = Center distance (in)
EXAMPLE: t= (17.48)7 - (3.208 - 2.607)°
4
t =17.477 inches
D. Deflection Distance
t
Determine the deflection distance by: f =a [11]

Where:
f = Deflection distance (in)
t = Span length (in) from Step 5-a7

EXAMPLE: f =17.477/64 = 0.27 inches

E. Measure Actual Deflection Force

With the belt installed on the drive and pulled snug, begin the tensioning procedure. At the center of the
belt span to be tensioned, apply a force equal to the deflection force calculated in Step B. This force is
applied perpendicular to the span so as to deflect the belt by the amount equal to (f) calculated in step D.
For wide belts (>50mm), place a section of rigid member (such as key stock) across the belt width to
prevent belt distortion and ensure proper tensioning. Apply pressure in the center of the rigid member.
Be sure that at least one pulley is free to rotate.
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F. Deflection Force Comparison

Compare the actual force (F,.) necessary to deflect the installed belt at the center of the free span by
the amount calculated in step B. If the measured force (F,.) is greater than (F,,,) and less than (F..,),
the drive is properly tensioned. Otherwise, adjust until the (F,.) falls between the two.

G. Dynamic Force Calculation

For new designs, it is advisable to verify dynamic loading on shafts and bearings. The general procedure
for determining these loads can be found in MPTA-B7i-2007, a publication from the Mechanical Power
Transmission Association. It may be downloaded at no charge from their website at mpta.org.

METHOD 2: SIMPLIFIED PLATINUM BELT INSTALLATION AND TENSIONING PROCEDURE

This procedure can be used for most drive installations. It provides an average tension over a range of
speeds that generally are adequate for the typical application. However, it can result in tension levels that
do not meet the needs of more demanding drives and result in shorter service live or ratcheting.

Method 1 is the preferred method and should be followed whenever possible. Refer to Appendix A for
the Method 2 procedure.
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