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Background

Aggregate producers on the 
Swedish west-coast required

more knowledge about
crushing…

Modelling of  cone crushers started
in December 1993.
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Cone Crushers

Cone Crushers
=

Size Reduction

Mechanical mineral liberation 
- mining
Aggregate production 
- quarries
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Cone Crushers
Crushing plant - Mining
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Cone Crushers
Crushing plant - Aggregate
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History

1954 Fred Bond’s WI
1954 Gauldie
1970 Bill Whiten
1991 Ted Bearman
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Objectives

Fundamentals
Prediction of particle size distribution
Prediction of crushing pressure distributions
Prediction of crushing forces
Prediction of power draw

Design considerations
Utilization of compressive size reduction in cone 
crushers
Energy efficient crushing
Robust performance over total liner lifetime
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Product

Feed

Power

Cross-section 
of a cone 
crusher

Operating 
Principle
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Operating Principle
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Operating Principle
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Operating Principle

XFlow

XTemperature

Up/downL/R

Dependencies for a water tap...

Diagonal interdependency matrix 
– system is easy to control
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Operating Principle

Dependencies for a cone crusher...
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Crusher Model

Rock 
Material

Crusher
DynamicsCrusher

Design Performance

Pressure

Wear
Size
Reduction
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Crusher Model

The crushing process can be described 
with two functions.

Selection S – which?
Breakage B – how?



15

Quarry Academy 2005

Crusher Model
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Rock Breakage Behavior
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Rock Breakage Behaviour
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Rock Breakage Behaviour
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Rock Breakage Behavior
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Rock Breakage Behavior
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Crushing Pressure and Power Draw
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Crushing Pressure and Power Draw
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Crushing Pressure and Power Draw

Mechanical model 
of a top supported 

cone crusher

HYDROCONE-
type
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Geometry

Std
SH
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Geometry

Design drawings

FineCoarse
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Geometry
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Flow model

Material flow mechanics
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Flow model
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Flow model



30

Quarry Academy 2005

Interaction Flow-Size reduction
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Interaction Flow-Size reduction

Less confinement
-mixed single and 
interparticle breakage
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Results
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Results - Particle size distributions
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Results - Particle size distributions
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Results - Particle size distributions
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Results - Compression ratio
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Results - Pressure

-only a small 
proportion of 
the crushing 
chamber is 
utilized  

H3000-F
CSS=10mm
Gneiss
10-30mm
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Results - Crushing force
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Results - Crushing angle
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Results - Crushing power
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Results
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Results
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H7800-Implementation of Results

Anglo American

Mantos Blancos
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H7800-Implementation of Results
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H7800-Implementation of Results
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3C-Implementation of Results

3C-team
Customized
Crushing
Chambers

Fine Tuned Chambers


