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Your crusher is rated for 250 TPH, but you're consistently getting only 180 TPH. The

equipment supplier says "it's working as designed," your maintenance team insists

everything is fine, and your production targets keep slipping. Sound familiar? The truth

is, most crusher underperformance issues have nothing to do with the machine itself—

they're hiding in plain sight in how you're operating it.

After  decades  of  engineering  crusher  installations  across  India  and  internationally,

we've  identified  seven  critical  factors  that  routinely  reduce  crusher  capacity  by

15-30%,  yet  plant  managers  consistently  overlook  them.  These  aren't  equipment

failures—they're  operational  blind  spots  that,  once  corrected,  can  dramatically

improve throughput without any capital investment.
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Understanding Crusher Capacity: It's Not Just About

the Machine

When a crusher underperforms, the natural instinct is to blame the equipment. But

crusher  capacity  is  actually  a  function  of  multiple  interdependent  variables:  feed

characteristics,  chamber  geometry,  operational  parameters,  and  maintenance

condition. A crusher rated at 250 TPH assumes specific feed conditions and optimal

operating parameters. Deviate from these, and capacity plummets—even though the

machine is mechanically sound.

The challenge is that these capacity killers often develop gradually. A slight change in

feed gradation here, a small deviation in CSS there, and suddenly you're losing 50 tons

per hour without understanding why. Let's examine each hidden capacity killer and,

more importantly, how to fix it.

Hidden Capacity Killer #1: Poor Feed Gradation

Management

Why Feed Gradation Matters More Than You Think

Most operators focus on maximum feed size, but it's the complete gradation curve

that determines crusher performance. A crusher designed for well-graded feed can

lose 20-25% capacity when fed poorly graded material, even if the top size is within

specifications.

Here's  why:  Crushers rely on  interparticle compression to break rock efficiently.

Well-graded material creates a dense, compacted bed in the crushing chamber where

larger particles are supported and constrained by smaller ones. This allows the crusher

to  apply  maximum force  to  the  entire  mass  simultaneously.  Poorly  graded  feed—

especially  material  with  excess  fines  or  missing  mid-sizes—creates  voids  in  the

chamber,  reducing  crushing  efficiency  and  allowing  material  to  pass  through  with

inadequate reduction.
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The Technical Reality

Optimal feed gradation for cone crushers:

Fines content (passing 10mm): Should be 10-20% maximum. Excess fines

reduce bulk density and prevent proper particle packing

Mid-size fraction: 40-50% of feed should be in the mid-range (between 1/4 and

3/4 of crusher setting). This is the material that actually gets crushed

Oversize (near CSS): 30-40% should be close to the closed side setting for

maximum crushing action

Critical size gap: Avoid feed with missing intermediate sizes—this creates

unstable packing in the chamber

⚠  Impact  on  Capacity: Poor  gradation  can  reduce  throughput  by  20-25%  and

increase wear  costs  by 15-20%. You're  running the crusher  harder  to  process less

material, paying for it in power consumption and liner wear.

Practical Solution

Implement  weekly  feed  gradation  testing.  Take  samples  from  the  crusher  feed

conveyor at three different times during the shift. Screen through a standard sieve set

and  plot  the  gradation  curve.  Compare  against  your  crusher  manufacturer's

recommended feed gradation. If you're seeing excess fines (>25%), investigate your

primary  crusher  or  consider  pre-screening.  If  mid-sizes  are  missing,  adjust  your

upstream crushing stages.

Hidden Capacity Killer #2: Incorrect CSS (Closed

Side Setting)

The CSS Misconception

Here's a mistake we see repeatedly: operators set CSS once during commissioning and

never verify it again. Meanwhile, liner wear changes the actual CSS by 15-30mm over

the liner life, dramatically affecting both capacity and product size.

• 

• 

• 

• 
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CSS directly controls two critical factors: crushing force distribution and material

retention time in the chamber. As CSS increases due to wear, particles spend less

time in the crushing zone and experience less reduction. To maintain product size, the

crusher works harder, consuming more power for less output.

CSS Management Guidelines

Measurement frequency:

New liners: Measure CSS within first 24 hours of operation and again at 50

operating hours

Steady-state operation: Check CSS every 200 operating hours or weekly,

whichever comes first

High-wear conditions: (Abrasive materials like quartzite) Check every 100 hours

Target CSS strategy:

For capacity maximization: Run at widest CSS that still produces acceptable

product. Every 5mm increase in CSS can improve capacity by 8-12%

For product quality: Accept 10-15% capacity reduction to tighten CSS and

improve product cubicity

Liner life optimization: Gradually open CSS as liners wear to maintain consistent

power draw and capacity

⚠ Impact on Capacity: Uncontrolled CSS variation can cost you 15-20% capacity. A

crusher set at 25mm CSS that's actually running at 35mm due to undetected wear will

show significantly reduced capacity and poor product quality,  forcing you to either

recirculate more material or compromise on product specifications.

Hidden Capacity Killer #3: Failure to Maintain Choke

Feeding

The Counter-Intuitive Truth About Crusher Feeding

Many operators fear overloading their crusher, so they maintain a conservative feed

rate "to be safe." This is exactly wrong. Cone crushers are specifically designed to

operate under choke-fed conditions—meaning the crushing chamber should be kept

full of material at all times.

• 

• 

• 

• 
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Under choke-fed conditions, the crusher operates in  interparticle crushing mode,

where  rock  particles  crush  against  each  other  rather  than against  the  liners.  This

produces  three  critical  benefits:  higher  throughput  (20-30%  more  than  starved

feeding), superior product shape (more cubical particles), and dramatically reduced

liner wear (30-40% longer life).

How to Achieve and Maintain Choke Feeding

Visual indicators of proper choke feeding:

Chamber level: Material should be visible near the top of the crushing chamber,

150-200mm below the feed opening

Feed surging: Minimal variation in feed rate—steady, consistent material delivery

Power draw: Crusher should operate at 70-80% of rated motor power under

normal conditions

Product discharge: Continuous, steady flow from discharge conveyor without

pulsing

Feed system requirements:

Bin capacity: Feed bin should provide 3-5 minutes of surge capacity to buffer

variations from upstream equipment

Feeder control: Use variable-frequency drives on belt feeders for precise feed rate

control. Link to crusher power draw for automatic adjustment

Blockage prevention: Install level sensors in the feed bin to prevent bridging and

ensure consistent material flow

⚠ Impact on Capacity: Starved feeding can reduce capacity by 25-30% compared to

proper choke feeding, while simultaneously increasing wear costs by 35-40%. You're

leaving 50-75 tons per hour on the table simply by feeding conservatively.

• 

• 

• 
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Hidden Capacity Killer #4: Excessive Material

Moisture

The Hidden Impact of Water

This  is  perhaps  the  most  overlooked  capacity  killer  in  aggregate  and  mineral

processing. Material moisture content above 5-6% creates cohesive forces between

particles that fundamentally change how material behaves in the crusher.

Wet material tends to pack and compact in the crushing chamber rather than flow

freely  through  the  discharge.  This  creates  several  problems:  reduced  crushing

efficiency  as  material  balls  up  instead  of  fracturing  cleanly,  increased  power

consumption as the crusher works against cohesive forces, frequent blockages at the

discharge  point,  and  dramatically  reduced  throughput  as  material  retention  time

increases.

Moisture Management Strategies

Critical moisture thresholds by material type:

Limestone, granite: Crushing efficiency remains good up to 6-7% moisture.

Above this, capacity drops sharply

Clay-bearing materials: Problems begin at 4-5% moisture. Clay particles become

sticky and coat chamber surfaces

Sand and fine aggregates: Below 3% moisture is ideal. Above 5%, material flow

becomes problematic

Solutions for high-moisture feed:

Covered stockpiles: Simple and effective—prevents rain exposure and reduces

moisture by 2-4%

Drainage time: Allow freshly washed material to drain for 12-24 hours before

crushing

Thermal drying: For critical applications, rotary dryers can reduce moisture to

<2%, but evaluate ROI carefully

Chamber heating: In humid climates, some plants use crusher chamber heaters

during monsoon season

• 

• 

• 

• 

• 

• 
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Process modification: Consider dry processing routes for moisture-sensitive

applications

⚠ Impact on Capacity: Material at 8-10% moisture can reduce crusher capacity by

30-40% compared to the same material at 3-4% moisture. During monsoon season,

this single factor can account for your entire capacity shortfall.

Hidden Capacity Killer #5: Discharge Blockages and

Restricted Flow

The Bottleneck Below

Your crusher might be processing material  perfectly,  but if  the discharge conveyor

can't  keep  up,  you're  creating  a  bottleneck  that  limits  overall  capacity.  This  is

especially common in plants where discharge conveyors were undersized during initial

design or where material characteristics have changed over time.

Discharge System Checklist

Conveyor capacity verification:

Belt speed: Should be designed for 110-120% of crusher rated capacity to handle

surge conditions

Belt width: Minimum 600mm for crushers up to 150 TPH, 750mm for 150-250

TPH, 900mm for larger units

Discharge chute angle: Minimum 55° from horizontal for free-flowing material,

60° for sticky materials

Chute wear: Build-up on chute walls reduces effective opening and causes

bridging

Common discharge problems:

Undersized discharge opening: Creates backpressure in crusher chamber,

reducing capacity by 15-25%

Material build-up: Accumulation on discharge conveyor or in transfer chutes

restricts flow

• 

• 

• 

• 

• 

• 
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Belt conveyor spillage: Indicates overloading or improper belt tracking—both

reduce effective capacity

Transfer point issues: Poor chute design causes material hang-ups and flow

restrictions

⚠ Impact on Capacity: A restricted discharge can limit crusher capacity by 20-30%

even when the crushing chamber is operating optimally. The crusher appears to be

running fine, but material backs up, forcing you to reduce feed rate.

Hidden Capacity Killer #6: Inadequate Maintenance

of Critical Wear Parts

Beyond Routine Liner Changes

Most plants have a schedule for  crusher liner replacement,  but they often neglect

other critical wear components that significantly impact capacity: the feed distributor

(spider), the mantle retaining components, and the adjustment mechanism.

Critical Wear Component Monitoring

Feed distributor/spider liner:

Function: Distributes feed material evenly around the crushing chamber

circumference

Wear impact: Worn distributor creates uneven material flow, reducing capacity by

10-15%

Inspection frequency: Every liner change—look for uneven wear patterns

Replacement criteria: Replace when wear exceeds 25% of original thickness

Eccentric bushing:

Function: Provides the eccentric motion that creates the crushing action

Wear impact: Excessive clearance reduces crushing force and capacity

Monitoring method: Measure oil temperature and vibration—elevated readings

indicate wear

Expected life: 4-6 liner changes typically, but verify by measurement

• 

• 

• 

• 
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Hydraulic adjustment system:

Critical for: Maintaining correct CSS and protecting crusher from tramp metal

Common issues: Hydraulic oil contamination, seal wear, pressure loss

Maintenance schedule: Monthly hydraulic oil sampling, seal inspection every 500

hours

⚠ Impact on Capacity: Neglected wear components can reduce capacity by 15-20%

while  simultaneously  increasing  the  risk  of  catastrophic  failure.  A  worn  eccentric

bushing that isn't detected can lead to spindle damage requiring weeks of downtime.

Hidden Capacity Killer #7: Suboptimal Crusher

Speed Selection

The Speed-Capacity-Product Quality Triangle

Many crushers have adjustable eccentric speed, yet operators rarely change it from

the  factory  default  setting.  However,  crusher  speed  is  a  powerful  tuning

parameter that  can  be  adjusted  to  optimize  for  either  maximum  capacity,  best

product quality, or longest liner life—but rarely all three simultaneously.

Understanding Speed Effects

Higher speed (increased RPM):

Capacity: Increases throughput by 15-25%—more crushing strokes per minute

Product quality: May reduce cubicity—less crushing time per particle

Liner wear: Increases by 20-30%—more impacts per hour

Power consumption: Increases by 10-15%

Best for: Soft to medium-hard materials, when capacity is critical

Lower speed (decreased RPM):

Capacity: Reduces by 15-20%—fewer crushing strokes

Product quality: Improves cubicity—more crushing time per particle

Liner wear: Decreases by 20-25%—fewer impacts, extended liner life

Power consumption: Decreases by 10-12%

• 

• 

• 
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Best for: Hard, abrasive materials, when product shape is critical

Speed Optimization Strategy

Start with manufacturer's recommended speed. Run for one week and measure: actual

throughput,  product  gradation and shape,  power consumption,  and liner  wear rate

(extrapolated).  Then  adjust  speed  up  by  5% and  repeat  measurements.  Compare

results and optimize for your specific priority—capacity, product quality, or operating

cost.

⚠ Impact on Capacity: Running at suboptimal speed can cost 15-20% capacity. If

your priority is maximum tonnage and you're crushing soft limestone at conservative

speed settings, you're leaving significant capacity untapped.

The Integrated Approach: Fixing Multiple Issues

Simultaneously

Here's the critical insight: these seven capacity killers rarely occur in isolation. More

often, you're dealing with 3-4 issues simultaneously, and their effects compound. A

crusher  with  poor  feed  gradation  AND  inadequate  choke  feeding  AND  elevated

moisture content might operate at only 60% of rated capacity.

The good news? Fixing these issues systematically  can recover  25-35% capacity—

equivalent to adding another crusher to your plant without any capital investment.

30-Day Crusher Optimization Program

Week 1: Assessment and Baseline

Conduct feed gradation analysis (three samples over one week)

Measure actual CSS at three points around the chamber

Log power consumption hourly for five days

Measure material moisture content daily

Assess discharge system capacity and identify restrictions

Document current throughput and product quality

• 

• 

• 
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Week 2: Quick Wins

Adjust CSS to optimal setting based on Week 1 data

Implement choke feeding protocols with operator training

Clear any discharge restrictions and verify conveyor capacity

Establish moisture monitoring procedures

Adjust crusher speed if clearly suboptimal

Week 3: Process Improvements

Implement upstream process changes to improve feed gradation

Install or calibrate feed rate control system

Address moisture management (covered storage, drainage time)

Schedule maintenance for worn critical components identified in Week 1

Week 4: Verification and Documentation

Repeat all Week 1 measurements

Calculate capacity improvement and document ROI

Establish ongoing monitoring protocols

Train operators on new procedures

Create maintenance schedule for sustained performance

Real-World Results: What to Expect

When  crushing  plants  systematically  address  these  seven  hidden  capacity  killers,

typical results include:

Capacity improvement: 20-35% increase in actual throughput

Product quality: More consistent gradation and improved particle shape

Liner life: 25-40% extension due to proper operating conditions

Power efficiency: 10-15% reduction in specific energy consumption (kWh/ton)

Maintenance costs: 20-30% reduction in unplanned downtime

Payback period: Typically 2-4 months from optimization investment

• 
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The financial impact is substantial. For a 250 TPH crusher operating 5,000 hours per

year, recovering 25% lost capacity means an additional 312,500 tons of production

annually. At ₹200-300 per ton for washed aggregates, that's ₹6-9 crores in additional

revenue—with minimal additional operating cost.

Conclusion: Hidden Capacity is Found Capacity

The crushing circuit is the heart of any aggregate or mineral processing plant, yet it's

often  the  most  misunderstood  system  in  the  operation.  When  a  crusher

underperforms, the immediate reaction is to blame the equipment or assume capacity

limitations are fixed. As we've seen, the reality is quite different.

Most crusher capacity problems originate from operational blind spots—factors that

develop gradually, operate outside normal monitoring routines, and compound over

time. Feed gradation deteriorates slowly. CSS drifts with liner wear. Moisture content

varies with weather. Each individually might cost 5-10% capacity, but together they

can reduce throughput by 30-40%.

The systematic  approach outlined in  this  guide—assess,  optimize,  verify,  sustain—

provides a proven framework for recovering this hidden capacity. It requires no capital

investment, minimal downtime, and typically pays for itself within a few months.

Remember: Your crusher is probably capable of significantly more than its current

output. The question isn't whether the capacity exists—it's whether you're willing to

look beyond the obvious and fix the hidden factors holding you back.

Need Help Optimizing Your Crushing Circuit?

Our process engineering team can conduct a comprehensive crusher performance

audit

and develop a customized optimization plan for your specific operation.

Contact Nesans today for a free crusher performance assessment.

Topics: #Cone Crusher #Crusher #Jaw Crusher #Optimisation Tips

#Stone Crusher Plant
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