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Conveyor Pulley Lagging:
Ceramic vs Rubber for Different
Applications

Select the right pulley lagging for your conveyor. Compare ceramic, rubber, and
diamond pattern lagging for drive and non-drive pulleys.
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Pulley lagging is essential for effective power transmission between drive pulleys and
conveyor belts. The choice between ceramic and rubber lagging significantly impacts
traction, belt life, and maintenance costs. Understanding the characteristics of each
lagging type enables plant engineers to select the optimal solution for their specific
applications and operating conditions.

Understanding Pulley Lagging Functions

Primary Functions of Pulley Lagging

FUNCTION MECHANISM BENEFIT

Increased friction Higher coefficient of friction than bare Better belt traction, reduced slip
steel
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FUNCTION MECHANISM BENEFIT

Belt protection Cushioning effect reduces belt cover wear Extended belt life

Water shedding Groove patterns channel water away Maintained traction in wet
conditions

Material Grooves allow carryback to escape Prevents material buildup

discharge

Pulley protection Sacrificial wear surface Protects expensive pulley shell

Coefficient of Friction Comparison

Friction coefficient determines how much belt tension is required for a given power
transmission:

SURFACE TYPE DRY CONDITIONS WET CONDITIONS CONTAMINATED
Bare steel 0.25-0.30 0.10-0.15 0.05-0.10
Plain rubber lagging 0.35-0.40 0.25-0.30 0.15-0.25
Grooved rubber lagging 0.35-0.40 0.30-0.35 0.20-0.30
Ceramic lagging 0.40-0.45 0.35-0.40 0.30-0.40

Rubber Lagging: Types and Applications

Rubber Lagging Construction

Rubber lagging consists of a rubber compound vulcanized or bonded to the pulley
shell:

Layer composition:

* Cover layer: Wear-resistant rubber compound (5-12mm thick)
* Bonding layer: Adhesive system for attachment

* Fabric reinforcement: Provides dimensional stability (some types)
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Rubber Lagging Types

TYPE SURFACE PATTERN BEST APPLICATION

Plain rubber Smooth surface Dry, clean conditions, snub pulleys
Diamond groove Diamond-shaped pattern General purpose, moderate conditions
Chevron groove Herringbone pattern Wet conditions, directional water shedding
Straight groove Parallel grooves Heavy carryback, material discharge
Weld-on lagging Pre-vulcanized strips Field replacement, irregular pulleys

Rubber Compound Selection

HARDNESS (SHORE TEMPERATURE

COMPOUND APPLICATION

A) RANGE
Natural rubber (NR) 40-60 -30°C to 70°C General purpose, good

resilience

SBR (styrene- 50-70 -25°C to 80°C Abrasion resistant,
butadiene) economical
EPDM 50-70 -40°C to 120°C Ozone/weather resistant
Nitrile (NBR) 50-70 -20°C to 100°C Oil-resistant applications
Polyurethane 70-95 -30°C to 80°C High abrasion resistance

Advantages of Rubber Lagging

* Lower initial cost: Typically 30-50% less than ceramic
* Gentler on belt: Cushioning reduces belt cover wear
* Easy installation: Can be applied in field

* Repairable: Damaged sections can be patched

* Suitable for snub pulleys: Flexibility accommodates wrap angle changes

Limitations of Rubber Lagging

* Lower friction coefficient: May require higher belt tension
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* Faster wear rate: Especially with abrasive carryback

* Temperature sensitive: Can harden or soften excessively

* Oil/chemical sensitivity: Some compounds degrade

* Moisture absorption: Can affect bonding over time

Ceramic Lagging: Types and Applications

Ceramic Lagging Construction

Ceramic lagging combines alumina ceramic tiles with rubber backing:
Component structure:

* Ceramic tiles: Alumina (Al203) typically 92-95% purity
* Rubber backing: Provides bonding surface and cushioning

* Tile pattern: Arranged with gaps for water/material escape

Ceramic Tile Properties

PROPERTY VALUE BENEFIT

Hardness 1200-1600 HV Extreme wear resistance
Compressive strength 2500-3500 MPa Resists crushing

Density 3.7-3.9 g/cm3 Higher inertia, some weight addition
Coefficient of friction 0.40-0.45 dry Superior traction

Ceramic Lagging Patterns

PATTERN TILE ARRANGEMENT BEST APPLICATION
Standard matrix Regular grid pattern General high-traction applications
Herringbone Angled tile rows Directional water shedding
Staggered Offset tile pattern Reduced belt wear
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PATTERN TILE ARRANGEMENT BEST APPLICATION

Combination Ceramic with rubber channels Heavy carryback situations

Advantages of Ceramic Lagging

* Superior friction: 15-20% higher than rubber in all conditions

* Extreme wear life: 3-5x longer than rubber in abrasive conditions
* Consistent friction: Maintains coefficient as tiles wear

* Wet performance: Maintains high friction when wet

* Reduced belt tension: Higher friction allows lower tension

* Handles contamination: Better traction with carryback present

Limitations of Ceramic Lagging

* Higher initial cost: 2-3x rubber lagging cost

* More abrasive to belt: Can accelerate belt cover wear

Tile breakage: Impact damage can dislodge tiles

Field repair difficult: Damaged areas require specialized repair

Not suitable for all pulleys: Best for drive pulleys only

Application Selection Guide

Selection by Pulley Function

PULLEY TYPE RECOMMENDED LAGGING REASONING
Drive pulley Ceramic (high power) or rubber Maximum traction needed
(head) (moderate)
Drive pulley (tail) =~ Ceramic (reversing) or rubber Depends on power requirement
Snub pulley Rubber (plain or grooved) Flexibility needed, traction not critical
Bend pulley Rubber or none Low force, belt protection only
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PULLEY TYPE RECOMMENDED LAGGING REASONING

Take-up pulley Rubber Tension maintenance, not power
transmission

Selection by Operating Conditions

CONDITION RECOMMENDED LAGGING
Dry, clean material Rubber (diamond groove)
Wet conditions Ceramic or chevron rubber
Heavy carryback Ceramic with channels

High power transmission Ceramic

Abrasive material Ceramic

Impact loading Rubber

Cold climate (<-20°C) Special rubber compound or ceramic
Hot material (>80°C) High-temp rubber or ceramic

Economic Analysis

NOTES

Cost-effective solution

Maintain traction when wet

Material self-cleans

Reduce required belt tension

Longer lagging life

Cushioning prevents damage

Avoid standard rubber hardening

Standard rubber degrades

Total cost of ownership comparison for drive pulley (1000mm diameter):

Rubber lagging installation:

Material cost: Rs 45,000

Installation: Rs 15,000

Expected life: 18 months

Replacement frequency: 4 times in 6 years
Total 6-year cost: Rs 2,40,000

Ceramic lagging installation:

Material cost: Rs 1,20,000

Installation: Rs 25,000

Expected life: 5-6 years

Replacement frequency: 1 time in 6 years
Total 6-year cost: Rs 1,45,000

Ceramic savings: Rs 95,000 over 6 years

Plus reduced downtime for fewer replacements
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Installation Requirements

Surface Preparation

Both lagging types require proper pulley preparation:

1. Remove old lagging completely:
o Mechanical removal of bulk material
o Grinding to remove adhesive residue
o Achieve clean, bright metal surface
2. Surface profiling:
o Sandblast to SA 2.5 or better
o Surface roughness: 50-75 microns
o Remove all rust and mill scale
3. Clean and degrease:
o Solvent clean to remove all contamination
o Allow complete drying

o Apply within 4 hours of preparation

Rubber Lagging Installation Methods

Hot vulcanized (factory applied):

* Strongest bond, longest life
* Requires pulley removal and shop work

* Uniform thickness and quality
Cold bonded (field applied):

* Applied on-site with adhesive system
* Faster turnaround, less pulley handling

* Requires careful preparation and technique
Weld-on lagging:

* Pre-vulcanized strips with steel backing
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* Welded to pulley shell

* Good for worn or irregular pulleys

Ceramic Lagging Installation

Ceramic lagging typically uses cold-bond adhesive systems:

. Prepare pulley surface as described above
. Apply primer coat and allow to tack

. Apply contact adhesive to pulley and lagging back

1
2
3
4. Position lagging carefully—no repositioning possible
5. Roll thoroughly to ensure full contact

6

. Allow full cure before operation (typically 24 hours)

Maintenance and Inspection

Inspection Schedule

INSPECTION ITEM FREQUENCY ACTION THRESHOLD

Visual inspection Daily Any visible damage or lifting
Groove depth Monthly <50% original depth

Edge condition Weekly Lifting, separation, damage
Ceramic tile condition Weekly Missing or cracked tiles
Thickness measurement Quarterly <50% original thickness

Common Lagging Failures

FAILURE MODE PROBABLE CAUSE PREVENTION
Edge lifting/separation = Poor edge sealing, belt tracking Proper installation, tracking
adjustment
Groove wear Abrasive material, excessive slip Upgrade to ceramic, reduce tension
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FAILURE MODE PROBABLE CAUSE PREVENTION

Chunking Impact damage, material Change compound, install belt
compatibility scrapers

Tile breakage Impact from large material Improve belt loading, install impact

(ceramic) idlers

Delamination Adhesive failure, moisture ingress Proper preparation, edge sealing

Repair Procedures

Rubber lagging repair:

* Small damage: Patch with repair compound
* Edge lifting: Re-glue with appropriate adhesive

* Severe damage: Section replacement or full re-lagging
Ceramic lagging repair:

* Missing tiles: Replace individual tiles with epoxy

* Cracked tiles: Remove and replace affected area

* Large damaged areas: Professional repair or replacement
Proper pulley lagging selection and maintenance ensures reliable power transmission,
extends belt life, and minimizes unplanned downtime. While ceramic lagging has

higher initial cost, its superior performance and longer life often deliver better total
value in demanding aggregate plant applications.

Topics: #Ceramic Lagging #Pulley Lagging #belt conveyor
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