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Conveyor Belt Splice Design:
Select the Right Joint for Your
Application
Choose  the  best  conveyor  belt  splice  method.  Vulcanized  vs  mechanical  splices,

strength requirements, and application guidelines.
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Belt splice selection significantly impacts conveyor reliability, maintenance costs, and

downtime. The choice between mechanical  splices and vulcanized splices—and the

specific  type  within  each  category—depends  on  belt  construction,  operating

conditions, and maintenance capabilities. Understanding splice options enables plant

engineers to select solutions that balance performance requirements with practical

constraints.

Understanding Belt Splice Requirements

Splice Strength Fundamentals

A properly made splice must transmit belt tension without failure:
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SPLICE TYPE TYPICAL STRENGTH RATING DESIGN FACTOR

Mechanical (bolt plate) 25-35% of belt rating Derate belt capacity

Mechanical (hinged) 40-50% of belt rating Moderate derating

Cold vulcanized 60-70% of belt rating Minor derating

Hot vulcanized 85-100% of belt rating Full belt capacity

Critical Splice Parameters

Factors determining splice requirements:

Belt tension: Maximum operating + startup surge

Belt speed: Higher speeds require smoother splices

Pulley diameters: Affects splice flex fatigue

Environment: Moisture, temperature, abrasion

Belt construction: Fabric plies, steel cord, solid woven

Maintenance access: Time available for splice work

Mechanical Splice Types

Hinged Fasteners (Alligator/Flexco Style)

Hinged fasteners use interlocking plates connected by a hinge pin:

Types and applications:

TYPE BELT THICKNESS STRENGTH APPLICATION

Light-duty staple 3-6mm Low Light package handling

Heavy-duty plate 8-16mm Medium General conveying

Super heavy-duty 12-25mm High Aggregate, mining

Advantages:

Quick installation (30-60 minutes)
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Minimal tools required

Can be installed in field conditions

Allows belt removal for maintenance

Reusable in many cases

Disadvantages:

Lower strength than vulcanized

Higher profile creates tracking issues

May damage pulley lagging

Shorter life than vulcanized splice

Not suitable for high-tension applications

Bolt-Solid Plate Fasteners

Solid plates bolted through the belt ends:

Characteristics:

Higher strength than hinged for same belt

Lower profile than hinged types

Permanent installation (belt not easily removed)

Suitable for higher tensions

Requires drilling belt for bolts

Mechanical Splice Installation

General procedure:

Square belt ends using straight edge

Position fastener plates on belt

Drive fasteners or drill/bolt as required

Insert hinge pin (hinged types)

Trim excess belt material

Test splice under load
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Critical installation points:

Ends must be square (within 3mm over belt width)

Plates must be aligned with belt edges

Correct plate size for belt thickness

Proper fastener penetration depth

Hinge pin properly secured

Vulcanized Splice Types

Cold Vulcanized (Chemically Cured) Splices

Cold splices use chemical bonding agents to join belt ends at ambient temperature:

Process overview:

Strip and prepare belt ends (stepped or finger pattern)

Apply primer and allow to dry

Apply bonding cement and allow to tack

Mate belt ends and apply pressure

Allow cure time (typically 8-24 hours)

Advantages:

No heat or vulcanizing equipment needed

Lower equipment cost

Suitable for field conditions

Good for belts with heat-sensitive covers

Adequate strength for many applications (60-70%)

Disadvantages:

Lower strength than hot vulcanized

Sensitive to surface preparation quality

Temperature sensitive during cure

Longer cure time than hot process
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Chemical shelf life limitations

Hot Vulcanized Splices

Hot splicing uses heat and pressure to chemically bond belt ends:

Process overview:

Strip and prepare belt ends (stepped, finger, or bias cut)

Apply bonding cements and cover rubber

Position splice in vulcanizing press

Apply heat (140-155°C) and pressure (0.8-1.2 MPa)

Cure for calculated time

Cool under pressure before release

Splice patterns:

PATTERN APPLICATION STRENGTH

Stepped (staggered) Multi-ply fabric belts Very high

Finger Solid woven belts High

Bias cut Single-ply belts Moderate

Advantages:

Highest splice strength (85-100% of belt)

Longest splice life

Smooth profile matches belt

Suitable for all belt types

Works with high-tension belts

Disadvantages:

Requires vulcanizing press (expensive)

Longer installation time (4-8 hours)

Needs skilled technicians

Power supply required
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Weather sensitive in field conditions

Splice Selection Guide

Selection by Belt Type

BELT TYPE RECOMMENDED SPLICE ALTERNATIVE

Multi-ply fabric (EP, NN) Hot vulcanized stepped Cold vulcanized

Steel cord Hot vulcanized only None suitable

Solid woven Hot vulcanized finger Cold vulcanized

PVC/PU light duty Cold vulcanized Mechanical hinged

Elevator belting Hot vulcanized Mechanical bolted

Selection by Operating Conditions

CONDITION RECOMMENDED SPLICE REASONING

High tension (>50% belt rating) Hot vulcanized Maximum strength needed

Moderate tension, quick repair needed Cold vulcanized Balance of strength and speed

Emergency repair, minimal downtime Mechanical Fastest installation

High temperature (>80°C) Hot vulcanized Chemical bonds more stable

Wet/abrasive conditions Hot vulcanized Best sealed splice

Frequent belt changes needed Mechanical hinged Easy removal/reinstall

Selection by Application

APPLICATION TYPICAL SPLICE NOTES

Primary crusher discharge Hot vulcanized High impact, high tension

Plant feed conveyor Hot vulcanized Continuous duty, reliability critical

• 
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APPLICATION TYPICAL SPLICE NOTES

Stockpile stacker Hot or cold vulcanized Depends on tension level

Mobile crushing plant Mechanical or cold Quick change capability

Temporary installation Mechanical Will be removed

Splice Installation Best Practices

Surface Preparation

Proper preparation is critical for all vulcanized splices:

Key steps:

Clean work area: Shelter from wind, dust, moisture

Support belt properly: Eliminate sag and tension

Square belt ends: Use template or laser guide

Mark and cut steps/fingers: Follow manufacturer patterns

Buff surfaces: Create fresh, rough bonding surface

Clean debris: Remove all loose material

Apply cement promptly: Before surface oxidation

Common preparation mistakes:

Contamination from oil, grease, or dust

Insufficient surface roughening

Wrong step dimensions or angles

Allowing prepared surface to oxidize

Working in unfavorable weather conditions

Vulcanizing Parameters

PARAMETER TYPICAL RANGE CONSEQUENCE OF ERROR

Temperature 140-155°C Low: undercure; High: overcure/damage
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PARAMETER TYPICAL RANGE CONSEQUENCE OF ERROR

Pressure 0.8-1.2 MPa Low: poor bond; High: squeeze-out

Cure time Per thickness chart Short: weak; Long: degradation

Cooling Below 80°C under pressure Fast release: warping, separation

Quality Verification

Post-splice inspection requirements:

Visual inspection: Check for bubbles, voids, exposed cords

Edge sealing: Ensure complete seal at belt edges

Profile check: Splice should match belt profile

Tracking test: Run belt to verify straight tracking

Documentation: Record all parameters for future reference

Splice Life and Maintenance

Expected Splice Life

SPLICE TYPE EXPECTED LIFE (% OF BELT) FACTORS REDUCING LIFE

Mechanical hinged 20-40% Impact, small pulleys, misalignment

Mechanical bolted 30-50% Impact, tension cycles

Cold vulcanized 50-80% Poor preparation, age, moisture

Hot vulcanized 80-100% Improper cure, preparation errors

Splice Monitoring

Regular inspection extends splice life:

Daily visual: Check for separation, wear, damage

Weekly detailed: Inspect both sides of splice

Monthly measurement: Track any opening or movement
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Document condition: Trend deterioration over time

Splice Failure Modes

FAILURE MODE CAUSES PREVENTION

Edge separation Poor sealing, moisture ingress Complete edge cure, sealer application

Step/finger failure Poor preparation, undercure Proper prep, verify cure parameters

Cover delamination Impact damage, underbuff Adequate cover, proper buffing

Mechanical pullout Undersize fasteners, overload Correct fastener selection

Hinge pin failure Fatigue, corrosion Regular pin inspection, replacement

Emergency Splice Procedures

Temporary Mechanical Repair

When immediate operation is critical:

Assess belt damage and strength required

Select appropriate mechanical fastener

Square belt ends carefully

Install fasteners per manufacturer instructions

Test under load before full production

Schedule permanent repair at next opportunity

Permanent Repair Planning

After emergency repair, plan permanent splice:

Order correct splice materials

Schedule adequate downtime (4-8 hours for hot splice)

Arrange skilled personnel and equipment

Prepare weather protection if outdoor

Remove mechanical splice, prepare for vulcanized
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Cost Analysis

Splice Cost Comparison

COST ELEMENT MECHANICAL COLD VULCANIZED HOT VULCANIZED

Materials Rs 8,000-15,000 Rs 12,000-25,000 Rs 15,000-35,000

Equipment Minimal Rs 50,000 kit Rs 5,00,000+ press

Labor time 1-2 hours 4-6 hours 6-10 hours

Expected life 6-12 months 18-30 months Belt life

Downtime cost Lowest Moderate Highest initial

Proper  splice  selection  and  installation  ensures  conveyor  reliability  and  minimizes

unplanned downtime. While hot vulcanized splices require greater initial investment in

time  and  equipment,  they  deliver  the  lowest  total  cost  for  critical,  high-tension

conveyors. Mechanical splices remain valuable for emergency repairs and applications

where quick belt changes are required.

Topics: #Belt Maintenance #Splice Design #belt conveyor
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