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Background:

23 years of sales experience in the aggregate, mining, and recycling
industry.

Current Experience:

Rock Machinery Territory Sales Mana?er_for_ North Dakota, northern
Minnesota and the upper peninsula of Michigan.

Pervious Experience:
» Continental Global Material Handling
» TCI Manufacturing

= Komatsu Mining Corporation

= Tri-State Truck & Equipment, Inc.

» Power Equipment Company
Superior Industries, Inc.




Mike Hesslau

Background:
25 years of conveyor industry experience.

Current Experience:

= Territory Sales Manager for Flexible Steel Lacing
Company (Flexco) for Wisconsin, Illinois, Iowa,
and Indiana.

= Member of the education & technical committee
foNrII’%rA% National Industrial Belting Association

= Technical trainer for the 3T (track, train, &
troubleshoot) and heavyweight splicing classes.




Overview

= Understanding Conveyor Components

= Conveyor Problems
= Belt Tracking Issues
= Belt Cleaning
= Belt Containment

= Conveyor Maintenance Best Practices
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Understanding Conveyor
Components




Conveyor Components

\ Transfer Point

Load Chute

Tail Box

Transition Idlers

Tail Pulley

Tail Pulley

Protection Plow Impact Bed

Return Idlers
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Skirthoard

Dust Seal

Slider Bed

Head Chute

Troughing or
Carrying Idlers

Head or Drive
Pulley

Conveyor Belt ® e ]
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Pre-Cleaner
L~

ESecondary
Cleaner

&) \
B —C @\ ™
: Snub Pulley
O.
Dribble Chute
Bend Pulley

| Take-Up
u Pulley




Conveyor Belt Construction

Three main components
= Carcass, strength member

= Skims, the rubber between the
fabric plies

= Belt covers (top and bottom)
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Conveying Problems




Tensions around
the conveyor
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Differential Shear Condition

= Tension ratio between T1 & T2 are too great Force Transmission

= Results in excess slack exiting the pulley face
T . \

= | oss of tension balance
= Result in belt flap (?)
= Results in slip at the drive

= 3:1 Tension
Ratio
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Simple Tension and Take Up Calculation

Conveyor Drive Pulley Tension & PIW Equations

T+ = Top Side Tension

T, = Slack Side Tension

Te = Effective Belt Tension
PIW = Tension per Inch of Width

HP = Motor Horsepower
S = Belt Speed (fpm)

W = Belt Width (inches)
Cw = Wrap Friction Factor

Values Wrap Automatic TU Manual TU
for Cw Angle | Bare | Lagged | Bare | Lagged

180° | 0.84 0.50 1.20 0.80

| 210° | 066 0.38 1.00 0.70

33,000 x (1 + Cy) x HP

Ty = S

33,000 x Cyy x HP
Tz = S

TE= S

or T2=TEXCW

33,000 x (1 + Cy) x HP

PIW = SxW

Gravity T.U Wt Needed =
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66,000 x Cy x HP
S

33,000 x HP

=Te + T2

Tm = Maximum Tension on the System
Te = Effective tension that the Drive must handle
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Belt Over Tension
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Mechanical Take-Up Fundamentals

= Located at the tail

= Functionally static

= Limited applications

= Simple functionality

= Often misused as a training device
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Gravity Take-Up Fundamentals

= Functionally dynamic

= Multiple designs & arrangement options

= Nearly unlimited in application

= Sensitive to variations in weight & alignment

ROCK
AM.. MACHINERY




= Sinqular Purpose...Prevention of conveyor belt slippage

= Not a tracking aid*
= Modifications should be planned based on consultation with qualified experts
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Conveyor Idlers — Mis Tracking

= Proper radius
= Making contact empty
= Can require shimming
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Basic/Primary
Rules of Tracking

= The belt moves toward that end of
the idler it contacts first

= Adjusting belt direction is like
steering a bike

= The area affecting tracking occurs
15 — 20 ft. down the conveyor
from where the problem is
manifested




“Handlebar” Principle

= Training belt with idler, is like
steering a bicycle with the “handle-
bars”

= Belt #ries to steer to “'side” of idler
it touches first

BELT
TRAVEL

BICYCLE
TRAVEL

BELT
TRAVEL

BICYCLE



Conveyor Items that Affect Tracking

= Supporting structure
= Supports anchored
= Frame straight

= Pulleys / Idlers

= Take-up

= Off center loading

= Build-up of material in the system and on the idlers
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Pulleys: Square and Plumb
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Belt Problems that Create Tracking Problems

= Camber in the carcass

= Unequal tensions across the width of the belt
= Material buildup on pulleys and rollers

= Crooked splice

= Troughability

= Cupping
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Belt Camber

= Poor slitting from a wide slab

= Poor slitting of a used belt

= Off balance fabric weave or tension

= Tracking belt using high tension pulleys (long term)
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Techniques of Tracking

= Use of self-aligning return idlers

= Use of self-aligning troughed idlers
= Patience
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Techniques of Tracking

Self-aligning return idlers Self-aligning troughed idlers
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Tilting the Idler

Knocking the idlers: Process used
to steer the belt.

2°Maximum

i

,‘f.' Adjustment EI'I Direction of Travel

;!! M

Belt Travel
Over “Knocked” Idler

E/:’L:g

Washer r]Op idler stand
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Perpendicular ! :
To Belt Line J ;
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Conveying Problems




Belt Cleaners

= Pre cleaner L _
il movement Sirngcten \.
= Secondary

# mounting position

O :' The Third cleaner
= mounting postion

Pressure reller

1 V-plow belt cleaner Drivin
= Tertiary 27, A Aok (5‘“'

P*i“:;l,n CONVEYOr Cleaners
mountng poshion

ks The Secondary cleaner
mounting postion
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Belt Cleaners

= Correct selection

= Installation

= Maintained

= Proper operation (blade style, pressure)

= If not in use should be removed from the system
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Conveyor Problems




Material Containment

Method A
: Backup
o e R
* ..1,...umwunm.WWHMW '.“'\-‘,.“-ﬁ'. s Plate
Skirthoard
[ncreasing in rubber held

direction of travel in compression

Variable

Usually Idler
4105 x Belt Angle
Width
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Variable
Idler
Angle
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Method B

Backup Plate

Skirtboard
rubber held
in compression

/
-~

Skirtboard

rubber

Variable
[dler
Angle

Method C

\ == Backup Plate




Be Careful with Skirtboard

= Never use conveyor belt as skirtboard
= Only use skirtboard that is softer than your belt covers
= Adjust skirtboard near covers, not into covers

= If more rigidity is required in skirtboard, use thicker material
not harder material

= Insure proper clearance of frame from belt
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Improper Loading

= Receiving belt should operate as fast or faster as the loading
belt

= The product conveyed should be loaded in the center of the
belt

» Transfer areas should be free of obstructions to allow the
conveyed product to flow smoothly
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Improper Loading — Examples

Idler Damage Frame Damage
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Conveyor Maintenance




Best Practices

= Belt Construction

= Belt Tracking/Idlers
= Belt Cleaning

= Belt Containment
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