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You're spec'ing a secondary crushing stage for 200 TPH aggregate production. The

cone crusher salesman promises 10:1 reduction and 15,000-hour liner life. The impact
crusher advocate counters with superior particle shape and 40% lower capital cost.
Both are correct—and both are misleading. The right choice isn't about which crusher
is "better"; it's about matching crushing technology to your product specifications,
feed characteristics, and market requirements.

Impact crushers and cone crushers represent fundamentally different crushing
philosophies. Impact crushers use high-speed rotor velocity and collision energy to
fracture rock—creating excellent particle shape but with higher wear costs and energy
consumption. Cone crushers rely on compression and interparticle crushing in a
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constricting chamber—offering higher throughput and longer wear life but producing
more elongated particles. Neither is universally superior; each dominates in specific
applications where its strengths align with operational requirements.

This guide examines the engineering trade-offs between impact and cone crushing for
secondary and tertiary applications, providing decision frameworks based on feed
material, product specifications, operating costs, and market demands.

Fundamental Crushing Mechanisms

Impact Crushing: Velocity-Based Fracture

Impact crushers impart kinetic energy to material through high-speed rotor collisions,
causing internal stress fractures along natural material weaknesses.

Key Operating Principles:
* Rotor Tip Speed: 30-45 m/s for horizontal shaft impactors (HSI), 50-80 m/s for
vertical shaft (VSI)
* Impact Energy: E = Y2mv?—energy increases with square of velocity, not linearly

* Fracture Mode: Tensile failure along grain boundaries and existing cracks

* Particle Shape: Multiple impacts create cubical particles—ideal for concrete and
asphalt

* Reduction Ratio: 10-20:1 in single stage (HSI), up to 8:1 for VSI
Impact Crushing Advantages:

» Superior particle shape (cubicity index 0.8-0.95 vs. 0.65-0.80 for cone)
* Lower capital cost—30-40% less than equivalent cone crusher

* Simpler operation—fewer adjustment variables and controls

* Excellent for producing manufactured sand and spec aggregates

* Self-cleaning—centrifugal force ejects sticky material
Impact Crushing Limitations:
* Higher wear costs—blow bars last 400-800 hours vs. 8,000-15,000 for cone liners

* Sensitive to abrasive material—quartz and high-silica feed accelerates wear
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* Limited to medium-hardness rock (compressive strength <180 MPa ideal)
* Higher energy consumption—50-70% more kWh/ton than cone crushers

* Moisture sensitive—wet/sticky material causes buildup and efficiency loss

Nesans horizontal shaft impact crushers and vertical shaft impact crushers are
engineered for maximum particle cubicity while optimizing wear part life through
proper rotor design and material hardness matching.

Cone Crushing: Compression-Based Reduction

Cone crushers apply compressive force in a gyrating, constricting chamber—material
is squeezed between mantle and concave until it fractures.

Key Operating Principles:

* Crushing Force: 200-500 tons applied through hydraulic or spring systems

* Gyration: Eccentric motion creates continuous crushing action around chamber
circumference

* Fracture Mode: Compression failure and interparticle attrition

* Particle Shape: Tends toward flakier/elongated particles—acceptable for most
applications but not ideal for high-spec concrete

* Reduction Ratio: 3-6:1 per stage, requiring multi-stage circuits for fine products
Cone Crushing Advantages:

* Lowest wear costs—liners last 8,000-15,000 hours in proper application
* Handles abrasive material—designed for hard quartzite and granite

* Highest throughput per unit size—200 TPH cone vs. 150 TPH impact for similar
footprint

* Lower energy consumption—1.5-2.5 kWh/ton vs. 3-4 kWh/ton for impact

* Excellent for high-tonnage base material production
Cone Crushing Limitations:

* Higher capital cost—cone crusher + integrated controls cost 40-60% more than HSI
* More complex operation—CSS adjustment, feed level control, liner wear monitoring

* Particle shape inferior to impact—requires VSI "rock-on-rock" stage for cubical
product
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* Sensitive to undersized feed—requires controlled feed gradation for choke feeding

* Tramp metal sensitive—steel contamination damages liners and hydraulics

Nesans cone crushers provide precision CSS control and liner geometries optimized for
specific applications—from high-throughput secondary crushing to fine tertiary
production.

Application-Based Selection Framework

Concrete Aggregate Production

Requirements: Cubical particle shape, controlled gradation, minimal fines (<10%
passing 75um)

Recommended Approach: Impact Crushing (Primary Choice)

Circuit Configuration:

* Primary: Jaw crusher reducing ROM to -150mm
* Secondary: Horizontal shaft impact crusher producing -40mm with cubical shape
* Tertiary (if needed): VSI for sand manufacturing and final shape optimization

* Screening: 3-deck system separating 40mm/20mm/10mm fractions
Why Impact Wins:

* Cubicity index 0.85-0.95 meets 1S:383 and ASTM C33 shape specifications
* Single-stage reduction from -150mm to -40mm with excellent gradation
* Minimal flat/elongated particles—critical for high-strength concrete (>M40)
* Lower capital cost enables faster ROI for ready-mix suppliers
Wear Cost Consideration: Limestone/basalt feed with moderate abrasiveness—blow

bar life 600-800 hours (X8-12 lakhs/set) vs. productivity gain justifies higher wear
costs.

Asphalt Aggregate Production
Requirements: High angularity, rough surface texture, controlled 1-sided gradation

Recommended Approach: Impact Crushing (Primary Choice)
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Circuit Configuration:

* Primary: Jaw or gyratory reducing to -150mm
* Secondary: HSI producing -25mm with angular particles
* Screening: 2-3 deck classification with closed-circuit recycle

* Sand Manufacturing (optional): VSI for premium manufactured sand component
Why Impact Wins:

* Angular fracture surfaces provide superior asphalt binder adhesion
* Rough texture increases skid resistance in wearing course applications
* Controlled fines production for gap-graded mixes (SMA, OGFC)

* Meet Superpave aggregate angularity requirements (>85/80 for heavy traffic)

Railway Ballast Production

Requirements: Cubical shape, high durability, 40-60mm controlled sizing
Recommended Approach: Cone Crushing (Primary Choice)
Circuit Configuration:

* Primary: Jaw crusher reducing to -200mm
* Secondary: Cone crusher (standard cavity) producing -65mm
* Tertiary: Cone crusher (short head) for final sizing to -50mm

* Screening: Double-deck scalping 65mm/40mm with closed-circuit recycle
Why Cone Wins:

* High throughput (250-300 TPH) required for large infrastructure projects
* Durability paramount—cone-crushed granite withstands track loading and abrasion

* Wear costs critical for hard granite/quartzite—cone liners last 10x-12x vs. blow
bars

* Particle shape adequate for ballast specification (1.4:1 elongation ratio acceptable)

* Lower energy costs for massive production volumes (millions of tons per project)

Product Quality Trade-off: Cone-crushed ballast meets technical specifications (Los
Angeles Abrasion <20%, Water Absorption <1%) despite less ideal shape vs. impact
crushing. Engineering performance, not perfect cubicity, drives selection.
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Base Course and Road Base Material

Requirements: High compaction density, load-bearing strength, wide gradation
tolerance

Recommended Approach: Cone Crushing (Primary Choice)
Circuit Configuration:

* Primary: Jaw crusher producing -180mm
* Secondary: Cone crusher (coarse cavity) producing -75mm
* Screening: Scalping at 75mm with bypassed oversize recycling

* Blending: Mix crusher product with natural fines for optimized gradation
Why Cone Wins:

* Lowest cost per ton—critical for high-volume, price-sensitive markets

* Throughput maximized—300-400 TPH from single secondary cone

* Wide gradation acceptable—0-75mm grading typical for road base

* Particle shape less critical—compaction achieves density regardless of angularity

* Minimal screening required—reduces circuit complexity and capital cost

Economic Reality: Road base sells at ¥400-600/ton vs. ¥900-1,400/ton for concrete
aggregate. Lower revenue demands absolute minimum processing cost—cone
crushers with 1.8-2.2 kWh/ton energy consumption and X4-8/ton wear costs dominate

this segment.

Manufactured Sand Production

Requirements: Controlled fineness modulus, minimal -75um content, cubical shape
Recommended Approach: Impact Crushing (Mandatory)
Circuit Configuration:

* Primary: Jaw crusher reducing to -80mm (optional if feed already sized)

* Sand Making: Vertical shaft impact (VSI) crusher in "rock-on-rock" mode

* Screening: Scalping screen removing +4.75mm recycle to VSI

* Washing: Hydrocyclone based envo wash or dewatering screen removing -75um

(optional)

Nesans Mining and Automation Private Limited Page 6 of 12
www.nesansindia.in


file:///products/washers/envo-wash/

NESANS

Impact Crusher vs. Cone Crusher: Engineering t...

* Classification: Air classifier for ultrafine removal in dry production
Why Impact Is Mandatory:

* VSI creates cubical sand particles—cone-crushed sand is flaky and unsuitable for
concrete

* "Rock-on-rock" anvil configuration maximizes shape while minimizing liner wear

* Fineness modulus controlled through rotor speed and recycle ratio

Meets 1S:383 Zone Il gradation and shape requirements for M-sand

* No alternative technology produces equivalent sand quality

Operational Consideration: VSI wear parts (liners and anvils) cost X6-10 lakhs and
last 800-1,200 hours. This X5-8/ton wear cost is non-negotiable for manufactured sand
quality—attempting to use cone-crushed material results in customer rejection and
reputation damage.

Material Hardness and Abrasiveness Considerations

Soft to Medium-Hard Rock (Limestone, Dolomite, Soft Basalt)

Compressive Strength: 80-140 MPa | Abrasiveness: Low-Medium
Technology Selection: Impact Crushing Preferred
Rationale:

* Low abrasiveness extends impact crusher wear part life to 700-1,000 hours
» Superior particle shape justifies slightly higher wear costs
* Limestone fractures cleanly under impact—excellent for aggregate and sand

* Energy consumption acceptable (3.5-4.5 kWh/ton) given material friability

Example Application: Limestone aggregate plant producing concrete stone and
manufactured sand—impact crushers in secondary and tertiary stages maximize
product value through superior shape while maintaining acceptable wear economics.

Hard Rock (Granite, Hard Basalt, Gabbro)

Compressive Strength: 150-220 MPa | Abrasiveness: Medium-High
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Technology Selection: Cone Crushing Preferred
Rationale:

* High abrasiveness limits impact blow bar life to 300-500 hours—economically
unsustainable
* Cone liners handle abrasive rock effectively—10,000-12,000 hour life typical
» Compression crushing more efficient for hard materials than velocity-based fracture
* Energy efficiency (2.0-2.8 kWh/ton) critical for high-tonnage production
Circuit Compromise: Use cone crushers for secondary and tertiary crushing, add VSI
as optional final stage for shape improvement in premium products only. This

minimizes exposure to high wear while preserving ability to produce shaped aggregate
when specifications demand it.

Very Hard / Highly Abrasive Rock (Quartzite, Chert, Taconite)
Compressive Strength: 200-300 MPa | Abrasiveness: Very High
Technology Selection: Cone Crushing Mandatory

Rationale:

* Impact blow bars in quartzite last 150-250 hours—wear costs exceed revenue in
most cases

* Specialized high-manganese cone liners achieve 6,000-8,000 hours in these
applications

* Only feasible crushing technology for sustained production from ultra-hard/abrasive
deposits

* Accept inferior particle shape as unavoidable trade-off for operational sustainability

Operational Cost Comparison

Cost Per Ton Analysis (200 TPH Plant, Limestone Feed)

Impact Crusher (HSI) Configuration:

* Capital Cost: X1.2-1.6 crores installed
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* Power Consumption: 3.8 kWh/ton x X8/kWh = X30.4/ton

e Wear Parts: Blow bars X9 lakhs/set + 700 hours = X12,857/hr = 200 TPH = 8.6/
ton

* Maintenance Labor: X3/ton (simple, infrequent blow bar changes)
* Total Operating Cost: X42/ton

* Product Value Premium: +X100-150/ton for superior shape in concrete
aggregates

* Net Advantage: ¥58-108/ton over baseline
Cone Crusher Configuration:

* Capital Cost: X2.0-2.8 crores installed (includes hydraulic system, controls)
* Power Consumption: 2.2 kWh/ton x X8/kWh = X17.6/ton

e Wear Parts: Liner set X18 lakhs/set + 10,000 hours = X1,800/hr =+ 200 TPH =
X1.2/ton

* Maintenance Labor: X5/ton (complex liner changes, hydraulic maintenance)
* Total Operating Cost: ¥23.8/ton

* Product Value Discount: -X50-100/ton for inferior shape vs. impact in premium
applications

* Net Position: Break-even to -X76/ton vs. impact depending on application
Key Insight: Cone crushers have lower operating costs but higher capital costs.
Impact crushers have higher operating costs but can command product premiums.

Selection depends on market—premium concrete/asphalt markets favor impact; high-
volume base materials favor cone.

Wear Part Lifecycle Economics

Impact Blow Bars (200 TPH plant, limestone):

* Replacement frequency: Every 700 hours (4-5 weeks at 120 hr/week operation)
* Replacement time: 4-6 hours (simple bolt-on/off procedure)

* Labor cost per change: X8,000-12,000

* Annual wear part spend: X9 lakhs x (6,000 hrs = 700 hrs) = ¥77 lakhs/year

* Downtime impact: 40-50 hours/year (manageable with scheduled maintenance)
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Cone Crusher Liners (200 TPH plant, limestone):

* Replacement frequency: Every 10,000 hours (12-14 months)

* Replacement time: 24-36 hours (requires crane, precision fitting)

* Labor cost per change: X40,000-60,000

* Annual wear part spend: X18 lakhs x (6,000 hrs + 10,000 hrs) = ¥10.8 lakhs/year

* Downtime impact: 24-36 hours/year (annual scheduled shutdown)
Total Cost of Ownership (5 Year Horizon):
Impact Crusher:

* Capital: X1.4 crores
* Wear parts (5 yrs): X3.85 crores

* Energy (5 yrs): X3.65 crores (200 TPH x 6,000 hrs/yr x 5 yr x 3.8 kWh/ton x X8/
kwWh)

* Total: 8.9 crores
Cone Crusher:

» Capital: X2.4 crores
* Wear parts (5 yrs): X54 lakhs

* Energy (5 yrs): X2.11 crores (200 TPH x 6,000 hrs/yr x 5 yr x 2.2 kWh/ton x X8/
kwh)

¢ Total: X5.05 crores

Cone crusher 5-year TCO is 43% lower than impact—BUT this doesn't account
for product value differences. In premium concrete markets where impact-
crushed material commands £<120/ton premium, the impact crusher
generates X14.4 crores additional revenue over 5 years, overwhelming the
X3.85 crore cost difference.

Decision Matrix for Secondary Crushing Selection

Choose Impact Crusher When:

* Primary market is concrete aggregate or premium asphalt requiring cubical shape

e Material is soft to medium-hard (limestone, dolomite, soft basalt)

Nesans Mining and Automation Private Limited Page 10 of 12
www.nesansindia.in



NESANS

Impact Crusher vs. Cone Crusher: Engineering t...
* Capital budget is limited—40% lower upfront cost vs. cone

* Product sells at 100-200/ton premium over base aggregate due to shape

* Manufactured sand production is part of circuit—VSI naturally complements HSI

* Simplified maintenance is priority—blow bar changes vs. complex liner fitting
Choose Cone Crusher When:

* Primary market is road base, railway ballast, or other high-volume/low-margin
applications

* Material is hard and/or abrasive (granite, quartzite, hard basalt)

Throughput is critical—need 300+ TPH from single unit

* Operating costs must be minimized—wear and energy costs 40-50% lower than
impact

Particle shape specifications tolerate elongation (1.5:1 acceptable)

24/7 operation with minimal downtime—10,000-hour liner life reduces
interruptions

Hybrid Solution (Best of Both):

Use cone crusher for high-tonnage secondary crushing (reduces cost), add VSI tertiary
stage for final shape improvement in premium products (adds value). This
configuration serves multiple markets: sell cone-crushed product as road base (high
volume, low cost), process portion through VSI for concrete aggregate (lower volume,
high premium).

Conclusion: Match Technology to Market
Requirements

The impact vs. cone decision isn't about which crusher is superior—it's about
alignment between crushing technology, material characteristics, and market
requirements. Impact crushers excel when particle shape commands premiums and
material hardness permits sustainable wear costs. Cone crushers dominate when
throughput, wear economics, and material hardness make them the only viable option.
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Smart producers don't choose between impact and cone—they engineer circuits that
use each technology where it provides maximum advantage. A primary jaw feeding a
secondary cone feeding a tertiary VSI leverages each crusher type's strengths: jaw for
coarse reduction, cone for high-tonnage intermediate crushing, VSI for final shape
optimization. This configuration serves the broadest market spectrum at optimal cost.

Remember: Your market determines your crusher, not the other way around. If you're
selling concrete aggregate at X1,200-1,400/ton, invest in impact crushing for shape
and justify the wear costs. If you're producing 5 million tons of road base annually at
X500/ton, cone crushers with 2 kWh/ton energy consumption are non-negotiable.
Match the technology to the application, not the advertising brochure.

Need Help Selecting the Right Crusher for Your Application?

Nesans provides both impact and cone crushing solutions, engineered specifically for
your material characteristics and product specifications. Our process engineers design
circuits that optimize crushing technology selection for maximum profitability—not
maximum equipment sales.

Contact us for a free material analysis and crusher selection study based on
your deposit characteristics and market requirements.

Topics: #aggregate quality #crusher selection #crushing technology #impact crusher

www.nesansindia.in
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