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INTRODUCTION

Conveyor pulleys play an essential role in the performance and reliability of belt conveyor systems worldwi
because of this essential role that pulley selection becomes a critical process in keeping equipment up anc
running. If seledbn is conducted in haste, a conveyor pulley may be inadequately sized and selected, leadil
premature pulley failure and costly downtime.

This document is a stelpy-step guide through the process of pulley selection. This selection guide is detsign
assist in identifying and determining system loads so that pulley selection addresses the important variable
application and is conducted as efficiently as possible.

TOPICS COVERED INSTBOCUMENT INCLUDE

DETERMINATION OF BK¥8 LOADS
Catenary Load
TakeUp Tension
Product Load and Loading Method
Pulley Weight
Pulley Position

PULLEY SIZING
Selecting a Pulley Face Length
Selecting Pulleiameter and Shaft Diameter
Wall & End Disk Selection

PULLEY CONSTRUCTION
Hub Styles
Axle Details
Common Configurations
Common Profiles
Contact Surfaces (Lagging, Knurling)
Material Selection
Performance Requirements (Runout versus Concentricity)
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CONVEYOR PULLEY BASICS

Conveyor pulleys are designed for use on belt conveyor systems as a meiains toedirect, provide tension to, or help
track the conveyor belt. Conveyor pulleys are not designed for the same application intent as conveyor rollers. C
rollers are designed to be used in the bed of a conveyor as a support for the conregedt and often under the
conveyor bed in the return section to support the return side of the conveyor belt.

TRAVEL CONVEYOf ROLLERS

O
O

RETURN/TAIL

DRIVE/HEAD

RETURN/TAIL BEND

CONVEYOR ROLLERS o
A
4 N

© © © © ©

TAKE-UP

Drive/Head Pulley: A convgor pulley used for the purposaf driving a onveyor belt Typically mounted in external
bearings and driven by an external drive source.

Idler Pulleyc Any pulley used ia nondrive position that isntended to rotate freely and be driven by the helt

Return/Tail Pulley A conveor pulley usedor the purposeof redirecting a conveyor belt back to the drive pulle
Tail pulleys can utilize internal bearings or can be mounted in external bearings atygiaedly located at the end of
the conveyor bedTail pulleys commonly serve the purpasfea TakeUp pulley on conveyors of shorter lengths.

Snub Pulley A conveyor pulley used to increase belt wrap around a drive pulley, typically for the purpose of
improving traction.

TakeUp Pulleyg A conveyor pulley used to remove slack and providesien to a conveyor beltTakeUp pulleys
are more common to conveyors of longer lengths

Bend Pulley: A conveyor pulley used tedirect the belt andprovide belt tension where bends occur in the
conveyor system.

Conveyor Rollet A product used eithein the bed of a conveyor as a support for the conveyed product or in the re
section under the conveyor bed as a support for the conveyor belt
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CONVEYORULLEY TERMINOLOGY

WALL

THICKNESS » HUB CENTERS -1 OPTIONAL
COATING
A
END DISK |
HUB —

FINISH DIA.

_]_% 417l- CORE DIA.
BORE/SHAFT
DIA.

- FACE WIDTH -

BEARING CENTERS

Pulley/Core Diameter; The outside diameter of the cylindrical body a@veyorpulley, without coating

Finish Diametei; The outside diameter of a coated pulley (core diamet@rtimes thecoatingwrap thickness)

FaceWidth ¢ Thelengthof a pulley@ cylindrical body This area is intended to act as the contact surface for the conveyor belt.
Wall/Rim Thicknesg Theinitial thickness of the tubgpipe, or formed plate thatnakesup the cylindrical body of the pulley
End Disk ¢ Theplates welded on the ergbf a pulley which act as the medium between the hub and

Crown Profile¢ A change in the shapof the pulley face designed for the purpose of enhancing belt tracking.
Shaft/Axle ¢ The mounting rachanism for the pulley assembly

Hub ¢ The point of connection between the shaft and end disk or pulley. wall

Bore Diameterg The inner diameter of a pely at the pointwhere the shaft is inserted

Bearing Centerg The distance between the center limef each bearing racie which a pulley is mounted.

Hub Centerg; The distance between the center line of each hub contact surface

Safety Facto The capaity of a system or component to perform beyond its expected load
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PROPERELECTION OEANVEYOR PULLEY|

When selecting a pulley for a belt conveyor applicatgpecifications will be
determined by addressing the following steps

STEP 1The Face Lengtbf the Conveyor Pulley

STEP 2The Anticipated Belt Tension of the Conveyor System

STEP 3The Outer Diameter &haft Diameter of the Conveyor Pulley

STEP 4The Style of Hub Connection

STEP 5The Pulley Configuration

STEP 6TheProfile of the Pulley Face

STEP 7The Appropriate Component Materials

STEP 8The Type of Contact Surface Required

STEP 90therImportant Specifications
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STEP #1: Determine theéace Lengtlof the Conveyor Pulley

The face length of a conveyor pulley is a derivative of the conveyor belt width. In bulk handling applications
I RSIljdz GS Lzt £t S& FIFOS tSy3aidK Aa 2yS GKIG Aa wé 2D
width of the conveyobelt. Unit handling applications may warrant deviation from these guidelines.

PULLEY FACE

BELT
WIDTH LENGTH

VARIES BY
APPLICATION

(BELT MAY OVERLAP
PULLEY IN SOME CASES)
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STEP #2: Detmine the Anticipated Belt Tension of the Conveyor System

Belt tension measures the degree to which the conveyor belt is stretched or held taut and is typically measu
pounds per inch width (PIW). Conveyor pulleys and shafts of a larger diametmtmeequipped to handle
elevated levels of belt tension. Belt tension is applied to the conveyor system by the following sources:

Conveyed Load heweight of the product that is being conveyed produces a resisting force wh
will fight against the forward motion of the conveyor belt, therefore pding additional belt
tension to the conveyor system. The amount of tension produced by the conveyed product is
dependent on the amount, size, and type of the product being conveyed, as well as how the t
supported on the loaded side, considering thaiance in coefficient of friction between slider ani
roller bed conveyor systems.

Catenary LoadThe mechanism designed to support the weight of the conveyor belt in the return
section of a conveyor will impact the amount of tension experienced by the pulleys. This type of |
tension is produced by catenary load which is a byproduct of the Idwatenary sag existing in a
conveyor belt. If the conveyor belt is unerpported on its return side, the weight of the belt in tha
section is supported by the pulleys as a catenary load, and greater belt tension is needed to prev
excessive saggingBelt return support rollers should be spaced so that the belt does not sag
excessively between each roller. The schematics below illustrate the concept of catenary load:

BELT SAG

RETURN ROLLERS

{ BELT SAG
!

The TakdJp Mechanism The amount of belt tension on a conveyor system may require belt sla
adjustment during installation procedures, during normal operation for belt tracking purposes, ¢
disassembly purposes during maintenance procedures. The termUfakefers toa variety of
devices that are used to provide adjustment in the amount of belt tension on a conveyor systen
Since many of these devices require manual calibration, adjustment of belt tension with-apgake
mechanism requires training and an understanddfi¢pow belt tension affects conveyor load. If no
adjusted accurately, the takep device can easily supply excessive belt tension which results in
unanticipated loads on the conveyor components, particularly the pulleys and the belt.
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STEP #3: Determine the OutBrameter and Shaft Diameter of the Conveyor Pulley
In order to properly gie both the outer diameter of a pulley and select an appropriate shaft diameter, it is
important to first understand the pivotal role that selection plays in avoiding the most common cause of
premature failure, shaft deflection.

ShaftDeflection

The single largest contributor to premature failure of conveyulieys is end disk fatigue caused by excessi\
shaft deflection. Shaft deflection is the bending or flexing of a shaft caused by the sum of the loads on
pulley. The sources of these loads include belt tension, product load and the weight ofléheitself.
Excessive shaft deflection occurs as a result of an undersized shaft. The drawing below illustrates the

of shaft deflection: . L ‘,., l’ "‘ .

il
il

Ny b L

Excessive shaft deflection occurring as a reswhafindersized shaft (exaggerated for effect).

Excessive shaft deflection occurs when shaft diameter is improperly sized for the demands of an application.
Although it may appear as a potential solution, selecting a shaft material with greater strength characteristics
have virtually no effect oits stiffness as it pertains to shaft deflection. The Modulus of Elasticity, which is a
physical property of a substance which describes its tendency to deform elastically when a force is applied tc
remains virtually the same across all grades oflst&ed because of this, the onyoper way to increase the
stiffness of a steel conveypulley shaft is to increase its diameter.

Premature failure of a conveyor pulley is not likely to occur from an oversized shaft, but an undersized shaft «
produce harmful and destructive results. The Conveyor Equipment Manufacturers Association (CEMA) recor
that shafts be designed with a maximum bending stress of 8000 psi or a maximum free shaft deflection slope
hub of 0.0023 inches per inch.

Outer Diameterand Shaft Diametefelection

Selection of an outer diameter requires comprehension and consideration of several variables found \
the given conveyor system. Pulley diameters and shaft diameters should be selected using tools suc
ANSICEMA B105-2003 (SEE APPENDIX A). The following application variables need to be consider
the selection of both the pulley outer diameter and the shaft diameter:

Belt Requiremens

Most conveyor belt manufacturers recommended the minimum pulley diameter specification for
conveyor belting based on the individual belt characteristics such as the belt material, constructi
and profiles.
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STEP #3: Determine the OutBrameter and Shaft Diameter of the Cepyor Pulley (cont)

Belt Wrap Requirements

The amount of traction between a drive pulley and a belt can be increased by increasing the arc
contact between the two surfaces he arc of contact, or belt wrap is the angular distance a pulley
travels while in contact with the bejtand is measured in degrees. Increasing the area of contact
between two surfaces does not increase the coefficient of friction between the two surfaces. As
explained by the Euldgytelwein Formula, increasing the arc of cantaill increase the amount of
frictional force between a belt or rope and a round object such as a pulley.

The figure below illustrates the concept of arc of contact, or belt wrap:

> 180° BELT WRAP

Preferable ifadditional
o _ ‘ 225° BELT WRAP traction is desired

Pulley Position

The purpose and position of a pulley in the conveyor (i.e. Drive, tail, bend, eupgkmpacts how much
load the individual pulley will experience while in operation. In general, pulleys in the pasitiviving
the conveyor belt will experience greater loads than pulleys in other positions. This is largely due tc
increased level of work and tension required of the drive pulley as well as the potential for addition:
loads produced from the setupf the drive device.

Duty Cycle

Selection of a proper shaft diameter will take into account the expected service life of the pulley at
anticipated speeds and capacities. In general, if a longerajute is preferred, shaft diameter should
be purposefully oversized.

Keyways
Any slot or groove maahéd into the outer diameter of the shaft can create stress concentration
points on the shaft. These stress concentrations require consideration of selecting a shatft of larg

diameter.

Pulley Weight
The total weight of the pulley assembly to be supported by the shaft will impact shaft sizing. Selec
of a pulley with robust construction and heavier weight should be accounted for when selecting sh

diameter.

10
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STEP #3: Detmine the OuterDiameter and Shaft Diameter of the Conveyor Pulley (cor

Bearing Centers & Hub Centers

The distance between the center of each bearing support and the center of each hub connection wi
impact the degree to which the shaft defts and should be accounted for when selecting a shaft
diameter. Having a greater distance between the hub centers and the bearing centers will require
larger diameter shaft to accommodate the same lo@dnsider the following examples:

Mc ¢ - urmpuliey WRHNT25 hubs & bushingsmp Kk Mmc ¢ 6 2 NB
2 X0K . SFENAYy3 /SyiSNa t20FGSR G nyéy |
2 X0K . SEFENAYy3 /SYyiSNa t20FGSR G puéY |
In order to accommodate a load comparable to that of a bearing cdtery Sy & A 2y 27
lEfS 6AGK 06SFENAY3a OSyidSNE -duimpét ERAVA2ESIG SN

Mcé - nné RNk Mzt BEf BAHEKRMoSENAyYy3 OSyié¢
With Hub Centers located at40k y ¢ 6 - ¢Hp KdzoaoyY | EfS Ol
With Hub Centers located at3@p k Mmc é 6- ¢op Kdzo&aoyY | Ef S

In order to accommodate a load comparable to that of a hub center dimensionofdy ¢ =

axlewithhubcentersat3@pk mc ¢ Ydzald o6S aAl SR G2 | YAy.

Turndowns
When the physical constraints of a conveyor system will not allow you to properly size your shaft
diameter, shaft turndowns may be utilized to increase the load céypati pulley. A turndown is
where a larger shaft is turned down to a smaller diameter at the ends, while retaining the larger
diameter through the pulley. Consider the following example:
Mcé - nné RNBzkMdzEf RRIFI W50 BNBENA NI
With XT25 hubs & bushingsfomlp k Mc € RA Ll Y S (

With XT25 hubs & bushings foo2k mc ¢ RA L YSuPMIMIcET RAS N B

each end, axle capacity is 1998 Ibs (a 63% incr@amethe tmp Kk Mc € (I K NXz
The sudden change in geometry between a shaft major diameter &amchdown is an area of stress

concentration. A radius should be incorporated to reduce the stress concentration at this point.

Radius
_Radius

Turndown
Diameter
Main
Diameter

ProductLoadand Loading Method

In addition to providing some degree of belt tension to the conveyor system, the load obtiveyed
product can also contribute to the load being directly applied to the conveyor pulley. This become
more significant factor when the product is being loaded on the conveyor in an area near the pulle
The greater the amount of load appliedttze pulley, the greater the shaft diameter required to
properly support the load.
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STEP #4: Determine the Style of Hub Coniwett

The hub is the mechanism by which the conveyor pulley is affixed to the shaft. There are many types of hul
connections, all of which offer individual advantages and disadvantages. The following variables should be
considered when selecting a hub ¢mttion type for a conveyor pulley:

Pulley Positiong The location/purpose of the pulley in the conveyor system may impact which
types will be best suited for the pulley. Some may allow several hub options while others ma
require a specific hub style.

System Load Some hub types will be better suited for heavier load environments due to their
robust design.

Costg The type of hub selected may drastically impact the overall cost of the conveyor pulley asse!

Maintenanceg The design of the hub will either @il for replaceable components or require the entirt
conveyor pulley be replaced after operation in an application. If the intent is to maintain the conve
pulley by replacing individual components, choose a hub type that offers this feature.

Pre-Stress- The act of installing a compression style hub in a hwib application leads to prstressing
of end disks. As the bolts are tightened, the bushing is drawn into the hub causing it to compres:
the shaft. At a certain point the shaft will no longer be able to move within the busRinter
tightening of the bolts will draw the hub outward instead of drawing the bushing inward (assumin
bushing on the opposite side has already been fasténgalace) Thiswill cause the end disks to bow
outward or prestresson the shaft and end disksThe shallower the hub taper, the greathe

amount of prestressng. Ideally, this prestress would be primarily absorbed by the end disks, as
depicted inthe illustration below. However, if the end disk is built to be more rigid than the shaft, t
pre-stressing will not be absorbed by the shaft in place of the end disk, causing the shaft to defle

End Disk PrStress (Exaggerated)

12
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PLAIN BORE (WELDED SHAFT)
(TYPE 1/TYPE A)

End disks are bored to allow for a
customer weldad through shaft.

WELDED THROUGH SHAFT
(TYPE 1L/TYPE A)

A singular shaft extends through
the entire pulley and is welded at
both end disks.

WELDED STUB SHAFT

An assembly consisting of a short
length of shaft and two disks is
welded into each end of the pulley.

KEYED HUBS & SET SCREWS
(TYPE 2/TYPE B/TYPE D)

Remavable shaft extends thru the
pulley, is held in place with et
sorews and driven by a keyway.

ER STYLE INTERNAL BEARINGS
(YPE 3/TYPEC)

End disks are fitted with bearing
units to allow rotation of the pulley
around the shaft.

WELDED COMPRESSION STYLE
HUBS & BUSHINGS (TYPE 4)

A& compression style hub is welded
to the end disk and a through
shaft is affixed by use of a tapered

bushing. XT®, QD& and Taper-
Lock® styles are readily available.

KEYLESS LOCKING DEVICES
(TYPE 5)

Hubs are welded and machinad to
accept 8 mechanical shrink it
style hub and through shaft.
Several manufacturers & brands
are available.

CONTOURED INTEGRAL END
DISKS & BUSHINGS

A compression hub is machined
directly into a profiled end disk in

place of a welded stvle hub.

DEAD SHAFT ASSEMBLY

End disks are fitted with piloted
flange bearings and the shaft is
held by fixed mounting blocks
designed to easily replace external
pillow block bearings.

XT® = 3 trademark of Van Gorp Corp. 0D is 3 trademark of Emerson Electric Co.. Taper-Lock® = 3 frademark of Reliance Elecinic

FL7.
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PROS

CONS

STYLE OF HUB CONNEeQT

possibility of reduced cost and space requirement

. 1  Least expensive option of all hub styles 1  Generally only recommended for light duty application
Fixed Bore End Plates 1 Easytoinstall 1 Shaftis not easily replaceable
1 LRSIt RSaAday F2NJ avyltf R|f Typicaly, parts are not replaceable
. FIOS 6ARGKEA OXTHED f  Expensive when compared to most other hub connect]
Fixed Stub Shafts 1 High fatigue safety factor/minimal shaft deflection styles
I Easy toinstall
¢ LRSIt RSaAday F2NJ avYlft R|T Expensivewhencomparedtomostother hub connecd
FI OS S6ARGKA OXTHED styles
Removab|e Stub Shafts 1 High fatigue safety factor/minimal shaft deflection
1 Replaceable shaft enables economical maintenance
solution over replacing entire pulley assembly
1 Least expensive option next to fixed bore plates 1  Generally only recommended for light duty application
Keyed Hub with Set Screwl 1 Replaceable shaft f  Pulley may walk on the shaft when overloaded
1  Fretting may occur when overloaded
] 9  Shaft and bearings are replaceable 1 Notideal when using as a drive pulley
ER Sty|€|§nte|‘na| Bearlngs f Ideal for tight spaces with minimal room for external | 1  Not suitable for heavy duty applications
bearings
1  Shaft and bushings are replaceable 1 Can cause prstressing of end disks during installation
Weld-OnHubs & 1 Less expensive than keyless locking devices 1 More expensive than fixed bore, keyed hubs, and
Com pressiorBushings 1 Higher fatigue safety factor than fixed bore arey/kd internal bearings
hubs
1 No end disk prestress 1  Typically the most expensive hub option
Kevl Locki Devi 1 Locking device and shaft are replaceable 1 Can lead to a more complex installation process
ey €SS LOC mg evices 1 Eliminates the need for keywagsd the stress
concentrations associated with keyways
. . 1 Eliminates stress concentrations caused by sudden 1 Generally, more costly than weld on hubs, especially i}
FlatEnd Diskwith Integral changes in geometry in weldédibs AYFEfSNI RAFYSGSNER o6fmMnéo
Hub 1 Eliminates the most common failure point (heat affecte
zone at hub to disk weld)
. . T {LYS Ia FtIFrd RA&]l 6kAYdS| T Generaly, more costly than weld on hubs, especially if
Contoured End Disk with | 1 Contoureddesign provides a more even distribution of AYIFEEfSNI RAFYSGSNRE o60fmMnéD
stress across the disk (more material in higher stress
Integral H Ub areas & vice versa)
1 Shaft and bearings areplaceable 1 Notideal when using as a drive pulley
1 Eliminates risk of end disk fatigue failure 1  Generally, more costly than live shaft styles
Dead Shaft Assembly 1  Greater shaft capacity than live shaft designs enabling §  Does not allow for easy conversion to varying shaft

diameters.

FL7.
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Compression Hub & Bushing Systems

XT® Hubs & Bushings were specifically designed fon gsaveyor pulleys with two hub connection point¥he
A0SSLI GIFLISNI Fy3IES 2F - ¢t KodzStéessioghat cahdSdubufirg) thel idstalitiory
of the bushings. Thisdesign featuraeduces the likelihood gfulley failure as a result @nd disk fatigue The
reduced clampingressure caused by the steep tapeigénis compensated by use of four adequately sized bc
used to install the bushing in an XT® hub.

QD® Hubs & Bushings wergginallydesigned for use ipower transmission products generally utilizing one hi
connedion point such asprockets and sheavest KS &K f £ 26 (I LISNJ I y 3 fisSdea far
torque transmission, butanpre-stress theend disk when busings are installed; increasing the probability of
end disk fatigue in products deskghwith two hub connection points. The uneven bolt spacing on QD® hub
also lead to noruniform draw up, which increases the risk of bolt breakage, bushing breakage, or bending :
upon installation.

TaperLock® Hubs Bushings were designed for usepiower transmission products utilizing one hub connecti
point such asprockets and sheavesTaper_ock systems have a moderate taper anglei(vi k M c £ ) WichlJ
minimizesend disk deflectionn products with two hib connection points. Tapérock systems are also sought
for aestheticreasongdue to the clean look of theftushbushingarrangement. However, of 4 hub & bushing

systems, Tapektock® has theeakestability to grip thematingshaft. Additionally, Taer-Lock® systems used in
two hub configurations increase the likelihood of shaft misalignment and measurable maximum circular rui

HE Hubs & Bushings were designed for use in conveyor pulleys with two hub connection points. The
exaggerated steept€pNJ | yIf S 2F 1 9 Kdzo & O o é-strkdS iNat da ceduridurivgithé A
installation of the bushings. This design feature reduces the likelihood of pulley failure as a result of end «
fatigue. However, the exaggerated steep tapeglarof the bushing is at the edge of being $etking, and
significant force is required of the bolts in order to properly seat the bushing in the hub which increases the
of bolt breakaae.

XT G = THEDESIGN 5SaA3ySR Fa | aSt¥F¥ t201Ay3 Kdz
BACKGROUNDhe XT® system was specifically designed for use in conveyor pulleys
two hub connection points.

ADVANTAGESteep taper nmimizes end disk prstress to reduce end disk fatigue failurg
DISADVANTAGES b2 ySOSaal NAfe& GKS 2LIJiAYdzy O
per foot taper is at the edge of being sdtking.

QDB THEDESIGN 55SaA3ySR Fta | aSt¥F¥ t201Ay3 Kdzm
BACKGROUNDhe QD® stamm was specifically designed for use in power transmission
products with one hub connection point (sprockets, sheaves, etc.).

ADVANTAGESradual taper lends itself well to one hub configurations.
DISADVANTAGHS0one to prestress of the end disk ineasing the risk of end disk fatigus

THE DESIGResigned withm Mk mc ¢ ¢ LISNJ LISNJ F220 @
BACKGROUNDhe Tapet.ock® system was specifically designed for use in power
transmission products with one hub connection point (sprockets, sheaves, etc.).
ADVANTAGESIonflanged bushing mounts flush with face of hub component.
DISADVANTAGESVeakest hility to grip mating shaft. Prone to backit of bushing bolts.
Increases the likelihood of pr&tiress, shaft misalignment and greater measured runout.

|
[
I
|
|

Taper-Lock®

I
m

THE DESIG®esigned at the edge of a self locking LIS NE dzi At AT Ay 3
BACKGROUNDesigned for use in conveyor pulleys with two hub connection points.
ADVANTAGE®Reduces likelihood of pulley failure as a result of end disk fatigue. Steq
taper minimizes end disk pigress.

DISADVANAGESHas low safety factor. Prone to breakage of bushing bolts, due to th
steep taper being at the edge of a skl€king capability.

XT® is a registered trademark of VanGorp GQP® is a registered trademark of Emerson Electric J@perLok® is a registered trademark of Reliance Elect
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Shaft Alignment When Using Compression Style Hubs

When installing bushings andshaft into a pulley with compression style hubs, the desired result is to locate
bushing face such that it is fixed on a plane parallel to the hub face. Since three points define a plane, hav
three or more retaining bolts in the hub/bushing assemiblideal for maintaining this alignment. Compression
style systems which utilize a minimum of three equal spaced bolts (XT® for example, uses a minimum of ¢
generally keep the bushings in acceptable alignment with the mating hubs by allowing egsanerto be
applied all the way around the circumference of the bushing. The parallel alignment of the hub and bushir
faces will keep the shaft extension perpendicular to the hub face and help to maintain its concentricity with
pulley. Maintainig shaft alignment when using hub and bushing systems with only two retaining bolts (su
TaperLock® sizes K£230) can prove to be difficult. The two bolts utilized in these designs are located 17
apart (as opposed to 180°) which causes additipnaistress on the shaft by creating a moment arm around tl
centerline of the shaft. The moment arm makes the shaft more likely to bend toward the 170° side of the a
which is already weakened by the split in the bushing being located on thiSThiese reasons are why XT® hu
& bushings are preferred and Tapeock® style hubs & bushings are not recommended for use in two hub p
configurations.

L L
; ;
L L
) )
. .
;
! !
1 1
\ \
| ] —_—_—— e
r/"‘l 1
4 1
- 1 L
4 )
J”ﬂ‘ ‘
1 1
1
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\ L . .
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]
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-
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]
1
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Typical XT® Bushing

Typical XT® Pdlley Assembly

ShaftAlignment & Maximum Circular Runout

Shaft alignment affects how much runout can be measured on a conveyor pulley assembly (for additional
information on measuring runout, see STEP#9). Selection of a hub style should take into account how like
be to maintain shaft alignment upon installation of the bushings. Since maintaining shaft alignment with Ta
Lock® systems is difficult, the runout measured on the final pulley assembly is typically greater. Consideril

a pulley manufactured with XT@bs & bushings will have a more desirable maximum circular runout than a
similar pulley manufactured with Tap&ock® hubs & bushings.
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STEP #5: Determine the Pulley Configuration

The configuration of a conveyor pulley will impact its ability to effectively operate in a given environment. P
configuration shoulde selected based on application load requirements, environmental requirements, the in
of the pulley in the conveyor system (head/drive, tail, bend, etc.) as well as the type, amount, and characteri
of material being conveyed.

- Drum StylePulleys contact surface is constructed from a cylindrical
- I shell, tube or pipe allowing for continuous full contact with the
conveyor belt. Drum style pulleys are commonly found in all positio
on a conveyor system where the conveyed material is contained ol
wherethe risk of material buildup between the pulley contact surfac
and the belt is not a primary concern. Of pulley styles, drum style
pulleys achieve the most conveyor belt contact and because of this
drum style pulleys are the preferred configuration @wof pulleys in
drive positions.

Wing Style Pulleyg non-continuous contact surface is comprised of a
series of individual wings (also called fins). This construction results
the creation of open voids that are designed to allow loose mataoial
fall away from the contact surface. Also known as-skeléning pulleys,
wing pulleys are primarily used on the tail end of bulk handling syster
where loose materials have a tendency to reside on the underside of
conveyor belt, causing damage taeor both components. Robust
wing construction typically incorporates support gussets, and sometir
outer support rings, both of which act as braces for the wing member
under heavier loads.

Spiral Style Pulleys a metal strip contact surface isxéd in a spiral
pattern around the circumference of a drum or wing pulley to achie
continuous contact with the conveyor belt while enhancing material
removal. Spiral style pulleys are primarily used on bulk handling
systems where material buildup andrduous contact with the
conveyor belt are operational concerns.

Angled Wing Pulleyg wing members are angled towards the edges
the pulley to achieve continuous contact withe conveyor belt while
enhancing material removal. Angled wing designs are primarily use
on bulk handling systems where material buildup, cleanout and
continuous contact with the conveyor belt are operational concerns
To maximize material removal, sordesigns feature cleanout ports tc
enhance this effect.
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STEP #5: Determine the Pulley Configuration (cont)

Component Thicknesses
In addition to selection of a pulley stylegmponent thicknesses must be evaluated and selected for complianc
with application demands. Below are a few components that require consideration of thickness:
Wall Thickness
In many applications, if a shaft has been properly sized for an application, calculatippropriate wall
thickness does not require additional consideration. Because of its pivotal role in pulley performance,
shaft diameter will largely dictate pulley load capacity and wall thickness plays a secondary role. Inth
cases, use of thinall tubing in the construction of the cylinder will be sufficient. In any case, wall thickr
should be sized so the rated load of the shaft does not cause a stress in the wall of more than 10,000
(SEE APPENDIX A)
The following case examples requivaluation and special consideration of wall thickness:
Stub ShaftsIin cases where stub shaft is selected as the desired hub type, wall thickness requires
special consideration. With a stehaft design, the pulley wall is responsible for accommodating the
load that would normally be supported by the shaft in a through shaft design.
Surface ModificationsPulleys that require modification of the contact surface to achieve a desired
profile (\MGroove, etc), tolerance, surface finjsit runout may also need evaluation of pulley wall
thickness in order to accommodate the desired modifications.
Impact LoadingApplications in which the conveyor system will be experiencing impact loads requi
special consideration of appropriate pulley wall thickness. In these cases, tha thalipulley will be
subject to noruniform loads that can affect the integrity of the pulley wall.
Loose MaterialsBulk handling applications subject to an increased risk of contact by the conveyec
loose materials with the pulley wall require consideration of appropriate wall thickness. The prese
of material between the pulley and conveyor belt causes increased friction and/or point loading
between the two surfaces leading to increased pulley wear or catastrophic failure. If the wall is nc
sized appropriately for the material size, this conteah lead to collapse of the pulley wall and
catastrophic failure.

Disk Thickness
Disks are used for two primary purposes in the construction of conveyor pulleys; in the end of the pulle
end disks and inside the pulley as center disks. Disks are sized by pulley manufacturers to complimer

requirements of other components sucB ahaft diameter, hub type and wall thickness.
End Diskslf the $aft is sized properly for application loads, end disk thickness does not play a

significant role in premature failure. However, choice of a thicker end disk may add an additional
factor to the design of a conveyor pulley up to a certain poinzingan end disk too thick though,
could prevent the shaft from flexing through the disk, leading to shaft breakage.

Center DisksIn most cases, center disks are used in the manufacture of drum style conveyor pulle
with rolled cylinders as a means of creating a common center to fabricate the wall around. Centel
contribute to the stiffness of the cylindrical portion of thellgy but should not be selected as the
proper method for accomplishing increased load capacity. In small diameter pulleys, center disks
welded via holes machined in the wall of the conveyor pulley. This process creates stress
concentrations, affectintghe integrity of the wall which can be seen as a design disadvantage. The
proper method of increasing the load capacity of a conveyor pulley is properly sizing the shaft diar
and wall thickness for the loads of the application.

Common Configuration Options

Although it is possible to select customized component thicknesses for an individual application, configure
standards are often available to help simplify théestion process. These configuration options may be pre
designed for application intent but do require review for compliance to application demands. Since there i
industry standard for component thicknesses, names and specifications will vary aaostaturers. Commor
terms include Heavy Duty, Mine Duty, Quarry Duty, Mill Duty, Extreme Duty and various Engineered Desi
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STEP #6: Determine the Profile of the Pulley Face

Theprofile of a conveyor pulley will impact its ability to effectively track the conveyor belt. The profile of &
conveyor pulley should be selected based on the need for belt tracking as well as the desired life and
performance of the belt. While many pilefs could be utilized in pulley construction, the most common

profiles are detailed belowA pulley profile may utilize multiple crowns on one common surface.
“NOTE** ALL PROFILES ARE EXAGGERATED FOR ILLUSTRATION PURPOSES

FLAT FACE

Face of theconveyor pulley is flat
Does not contribute to belt tracking, but maximizes belt life by providing an even, consistent wear surf

SINGLE CROWN

Face of the conveyor pulley is tapered with the hlgh point located atéméer and tapering toward each eng
Provides belt tracking capability, but the peak at the center causes wear and stretching at the center ¢
belt, decreasing belt life.

TRAPEZOIDAL CROWN

Face of the pulley is flat in the center and f[apers towards the ends forming a tidp¢éghape.
Provides enhanced belt tracking capability when compared to single crown while providing an even
surface, lengthening belt life.

RADIAL CROWN

Face of the pulley is crowned in one continuous radius across the entire length of the puIIey
Provides enhanced belt trackimghen compared to trapezoidal crowan even wear
surface, and lengthened belt life

PARABOLIC / HYPERBOLIC CROWN

Face of the puiley isrowned in a parabolic or hyperbolic shape across the entire length of the pulley
Providesenhancedbelt trackingwhen compared to radial crowran even wear

surface, and lengthened belt life
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STEP #6: Determine the Profile of the Pulley Face (cont)

V-Grooves

Conveyor systems which utilizeguided conveyor belt to assist in belt tracking will reqaingulley with a
v-grooved profile. The-groove profile in the pulley face is manufactured to allow for clearance of-the
guide around the circumference of the conveyor pulley. Tgeowove provided in the profile of the
conveyor pulley isot designed ¢ assist in belt tracking and doeet provide additional driving force for
the conveyor belt.

—— =V-Groove Size in Pulley

W =V-Guide on Belt
Belt

1

I 2

V-Groove Dimensioning
The chart below contains typicalsection types and the recommended sizes for the corresponding v
grooves. The recommendednimum pulley diameter will vary by belt manufacturer, belt materiajnde
construction (solid, notched, serrated}guide type, belt size, etc. The minimum pulley diameter should
always be verified with the belting manufacturer before specifyinguschasing a-grooved pulley.

V-Guide| Groove Groove

Section | Top Width| Bottom D(z r(:;) V;
Type "X" Width "Y" P
Z 0.644 0.450 0.299

o@3L) | 0625 0.422 0.313
A@L | 0750 0.506 0.375
B(5L) | 0.906 0.602 0.469

C 1.125 0.739 0.594
D 1.500 0.972 0.813
E 1.750 1.121 0.969
K6 0.486 0.343 0.220

K8 0.565 0.397 0.259
K10 0.650 0.447 0.312
K13 0.762 0.516 0.378
K15 0.841 0.595 0.378
K17 0.919 0.595 0.496
K30 1.431 0.981 0.693
* All Dimensions in Inches
VANR2@S Of S NYyoOSa 2y Lz f 8&a RISNBRISHudEB@hgrse
When \grooves arerequired)2 yadzt 0 UKS o0Stu Y|l ydzfl OudzNB NI,
diameter based on the type and style of belt being used.
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STEP #7: Determine the Appropriate Component Materials

Conveyor pulleys can be constructed using a variety of materials. The choice of pulley material ple
important role in determining pulley construction and may substantially impact overall level of pulley
performance in operation.

Mild Steel

Unless otherwise noted, conveyor pulley construction will be designed using mild steel materials.
Because of a low resistance to corrosion in demanding environments, mild steel should be selected
environments where corrosion of surfaces is not a concern.

Stainless Steel

Pulleys constructed with stainless steel materials are commonly used in environments susceptible t
corrosion or where pulley cleanliness @ngation is a concern. If an environment demands ease of
cleaning or sanitization, an upgraded surface finish may be desired. Additional standards for food
handling equipment may be found through sources such as the WB¥.{da.goy and 3A Sanitary

Standards, Incorporatedvivw.3-a.org.

Aluminum

While mild and stainless steel are the most common materials used in conveyor pulley construction
materials such as aluminum are also used. Aluminum, although light weight and corrosion resistar
present disadvantages in product constructiof significant reduction in strength and component
compatibility makes aluminum a less desirable material choice for conveyor pulleys in most belt cor
applications.

Plastic/NonMetallic

Nonmetallic materials such as plastic, PVC, and even wood are sometimes used in the constructiot
conveyor pulleys. Ithough they are typically light weight and corrosion resistant,-nwetallic materials
do present disadvantages in traditional pulley product construction. A significant reduction in strenc
and component compatibility makes these materials a less alelsirmaterial choice for conveyor pulleys
in most belt conveyor applications. These materials would typically only be used in systems where t
application requirements did not allow the use of metal in pulley construction, perhaps where electri
or thermal conductivity is a concern.
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STEP #8: Determine the Type of Contact Surface Required

The type of contact surface chosen for the pulley face will impact a number of application variables w
the conveyor system. Unless an alternate surface is desired, pulleys are furnighedplgin steel or mill
type finish comparable to that of a standard tube or pipe. The most common contact surface modific
are those designed to increase the traction or grip between the drive pulley and the underside of the
conveyor belt. In adton to providing increased traction, an alternate contact surface may be utilized t
AYLI OG | Lidz £t SeQa 6SIFNI NBaraildlyOSz SIrasS 2¥ Of

Lagging

Lagging is a term used to describe the variety of elastomers used tohebedntact surface of a
conveyor pulley. The primary purpose of pulley lagging is to enhance the traction between the dri
pulley and the underside of the conveyor belt by increasing the coefficient of friction between thes
two surfaces. The enhardtériction between pulley lagging and the conveyor belt may improve bel
life by allowing lower belt tensions and reducing abrasive conditions between the pulley and belt.
Pulley lagging is specified by communicating the preferred lagging material, dieroondnardness of
the material, desired thickness, and subsequent finish diameter of the pulley after applying the lac
to the face. Lagged pulley surfaces may be plain wrapped (unfinished) or ground to a continuous
smooth surface (rough groundProper selection of a lagging material should address the following
variables:

Chemical & Environmental Compatibility Resistance to temperature, light, oils, fats, acids
alcohols and water, as well as compatibility with food products, are atifathat need to be

considered when selecting a lagging material. Select a lagging material that is compatib
with the conveyed material and has resistance to the conditions of the intended environn

Wear Characteristicg The durometer, strength, and abrasion resistance of the lagging matelia
impact its ability to provide traction, wear properly, and hold up to tearing, peeling, or eroding.

Maintenanceg The type and style of lagging selected will impact the serviceability of the conv
pulley when it requires recoating. Some styles allow for field installation of replacement lagg
while others require that rdagging services be conducted at dagging facility.

Belt Material¢ The type and style of lagging selected will not only impact the coefficient of
friction that is achieved between the conveyor pulley and conveyor belt, but also may impac
likelihood of reversion (see troubleshoogjrguide for complete explanation). Consult belt
manufacturer specifications when selecting a lagging material.

Release Propertieg The type and style of lagging selected will impact its ability to prevent
sticking or adherence of foreign particulatethe surface. If ease is desired in eliminating forei
material from exposed lagged surfaces, then a lagging compound with good release proper
should be considered.
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STEP #8: Determine the Type of Contact Surface Required (cont)

Grooved Lagging

The contact surface of most lagged pulleys can be modified from a rough ground finish to includ
several types of groove patterns. These groove patterns assist the conveyor pulley in dispersing
eliminating water and debris away from the center of fhdley, resulting in increased traction and
enhanced belt tracking characteristics

HERRINGBONE CHEVRON DIAMOND
For drive pulleys where For drive pulleys where For dive pulleyson reversing
conveyor operation is one conveyoroperation is one conveyoror when direction of
directional directional rotation is unknowrfor

displacement of materials

Knurling

Knurling is a manufacturing process in which the surface of steel is altered by forming a pattern into tl
surface of the metal. The result of this process is a coarse pattern, typically diafmaped, which gives
the surface of the conveyor pulley excellent traction capabilities in most environments. However, bec
the surface is purposefully coarse, knurled pulleys can accelerate belt wear. Knurling is typically spec
communicatinga pattern type (diamond, straight or diagonal) and level of coarseness using TPI, or Te
per Inch as an indicator. Generally speaking, the lower the number of teeth provided per inch of surfe
area, the deeper the depth of groove provided, resulting itougher, coarser surface finish.

FINE DIAMOND KNURL MEDIUM DIAMOND KNUR COARSE DIAMOND KNUF
25 Teeth per Inch 16 Teeth peinch 10 Teeth per Inch

Special Surface Finishes

The construction of most conveyor pulleys allows the contact surface to be machined, ground, media
treated or polished if a more consistent finish is required. A special surface finish may labldesir:

Ease of Cleaning / Sanitary Needs

Grooves

Scratches or Pits

Need for a More Consistent Surface Finish

Specific Tolerances

Other Performance Enhancing Features

= =4 =48 -4 8 9

23
ﬁ CONVEYOR PULLEY SELECTION GUIDE



STEP #9: Other Important Specifications to Consider

Concentricity

Concentricity is a term used to describe how closely two interrelated objects share a common cen
point. The outer surface geometry of the objects has no impact on their concentricity to one anott
Aside from theoretical calculations and the use @MM-Coordinate Measuring Machine, concentricit
can prove to be very difficult to measure.

The circle and rectangf@ctured in figure 10 are

- not concentric to one another in that they do not
m share a comon center point. The measure of thei

1 concentricity to one another would describe the

distance from the center point of the circle to the

| center point of the rectangle. The circle and
rectangle in figure 1are concentrido one another
in that they share a common center point.

TN

Figure 10 Figure 11

Circular Runout

Circular runout or runout, as it is often referred, is a term used to describe the degree of circular
irregularity found at one lgation of a round object. Runout is measured on the outer diameter of th
round object with a dial indicator while the object is rotating. The amount of runout measured on i
conveyor pulley will impact application variables of the conveyor system suble asnount of

effective belt tension and corresponding belt stretch.

The o objects in figure 1both appear to be
round, but are not positioned such that they
share a common center point. These circles
would demonstrate both poor concentricity and
poor circular runoti The two objects in figure
13 appear to beound and share aommon
center, therefore it could be said that they
demonstrate both good runout and good
concentricity.

The o objects in figure 14re not positioned such
that they share a common center point. These
shapes would demonstrate both poor concentricity
and poor circular runat. The outer object in figure
15 appears to be egg shaped while the center
object appears to be round, but both appear to
share a common centerh@&refore, it could be said
these objectddlemonstrate both goodoncentricity
but poor runout

Figure 14 Figure 15

Concentricity versus Circular Runout

Runout and concentricity are separate measurements and commignititierent characteristics.
However, it is important to note that a satisfactory measurement of runout on a conveyor pulley
describes a degree of its concentricity but a measurement of concentricity does not ensure des
runout. Because roundrss may impact performance, when specifying performance requirement
for conveyor pulley products be sure to specify the desired runout for the assembly as opposed
desired concentricity.
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