
HIDDEN
COSTS IN
CNC
TOOLING:
BEYOND PURCHASE PRICE



When manufacturing engineers evaluate cutting tools, the sticker price often dominates the

conversation. However, this focus on initial cost represents a fundamental

misunderstanding of how tooling decisions impact overall manufacturing economics. As

illustrated in the machining costs breakdown above, cutting tools themselves account for

merely 4% of total machining costs, yet their selection drives the remaining 96% of

expenses across the entire manufacturing operation—from the largest category of

amortisation costs (26%) through cutting fluid management (12%), location overhead

(12%), maintenance (12%), delays (10%), and manipulation costs (8%).

THE REAL COST PICTURE:
WHY CUTTING TOOLS
REPRESENT ONLY 4% OF
TOTAL COSTS
The relationship between tool cost and total manufacturing expense resembles an iceberg

—what’s visible above the waterline is deceptively small compared to what lies beneath.

This 4% figure represents the actual purchase price of cutting tools, but every tooling

decision creates ripple effects throughout the manufacturing process that can dramatically

increase or decrease the other cost categories.

Consider a typical CNC machining operation where a £50 cutting tool might seem

expensive compared to a £20 alternative. However, if the cheaper tool reduces machine

utilisation by just 10% due to shorter tool life and more frequent changes, the impact on

amortisation costs alone could exceed £500 per week on a machine worth £200,000. This

demonstrates why focusing solely on tool purchase price is not just short-sighted—it’s

actively costly.

How Do We Calculate TCO?

The hidden cost multiplier effect means that poor tooling decisions can increase total

manufacturing costs by 20-30%, whilst strategic tool selection can reduce overall

expenses by similar margins. Understanding these hidden costs transforms tooling from a

purchasing decision into a strategic manufacturing lever.



AMORTISATION COSTS
(26% – THE LARGEST
HIDDEN FACTOR)
Equipment depreciation represents the single largest cost category in most machining

operations, and cutting tool performance directly influences how effectively this expensive

capital equipment generates return on investment. When machines sit idle due to tool

changes, failures, or performance issues, the depreciation clock continues ticking whilst

productivity stops.

Equipment Utilisation Impact: A machine costing £200,000 with a five-year

depreciation schedule costs approximately £40,000 annually in amortisation alone.

Every hour of downtime due to tooling issues costs roughly £20 in lost depreciation

value, before considering labour, overhead, and opportunity costs. High-

performance tools that extend run times and reduce changeover frequency directly

improve machine utilisation rates.

Capital Equipment ROI: Tool selection affects not just individual machine

performance but entire production line efficiency. Bottlenecks created by frequent

tool changes or poor surface finishes requiring additional operations can reduce

throughput across multiple machines.

Financing Costs: Equipment financing typically carries interest rates of 3-8%

annually. Improved machine utilisation through better tooling decisions effectively

reduces the real cost of capital by spreading depreciation and financing costs across

more productive hours. This financial leverage means that tooling investments often

pay for themselves within weeks rather than months.

The key insight is that amortisation costs are fixed in the short term but variable based on

productivity over the asset’s lifetime. Strategic tool selection maximises the productive

output from capital equipment investments, making expensive tools remarkably cost-

effective when viewed through this lens.



CUTTING FLUID
MANAGEMENT (12% – THE
OVERLOOKED EXPENSE)
Cutting fluids represent a significant ongoing expense that’s intimately connected to tool

selection and performance. Different tool types, coatings, and geometries significantly

impact coolant consumption, filtration requirements, and disposal costs in ways that may

not be immediately apparent but accumulate substantially over time.

Filtration and Maintenance: Poor tool performance creates more minor, yet more

problematic, chips that clog filtration systems more quickly, thereby reducing coolant

life. Frequent tool changes also introduce more contamination through handling and

setup processes. Quality tools that run longer and produce better chip formation can

extend coolant life by 30-50%, reducing both fluid replacement and filtration

maintenance costs.

Disposal and Environmental Compliance: Used cutting fluids require expensive disposal

processes, with costs ranging from £200-800 per thousand litres depending on

contamination levels and local regulations. Tools that extend coolant life or enable

environmentally friendlier alternatives can significantly reduce these disposal costs

whilst improving regulatory compliance.

Health and Safety Considerations: Poor tool performance often leads to increased mist

generation, bacterial growth in stagnant coolant, and exposure risks for operators.

Better tools that maintain consistent performance reduce these health and safety costs,

including ventilation system operation, medical monitoring, and potential liability

expenses.

The strategic approach involves evaluating tools not just on their cutting performance but

on their total impact on coolant systems, recognising that fluid management costs often

exceed tool costs by 3-4 times.



LOCATION AND
OVERHEAD COSTS (12%)

Manufacturing overhead costs are typically

allocated based on floor space and facility

utilisation, making tool management efficiency a

significant factor in overall operational costs.

These location-based expenses include everything

from rent and utilities to insurance and regulatory

compliance, all influenced by tooling strategies.

Floor Space Allocation: Tool storage,

preparation areas, and inventory management

require valuable manufacturing floor space. A

typical tool crib might occupy 200-500 square

metres in a facility where space costs £50-150

per square metre annually. Efficient tool

management strategies that reduce inventory

requirements or enable automated tool

handling can free up space for additional

production equipment or reduce facility costs.

Check out QuickVend our revolutionary

automated tool management that thinks ahead,

so you don’t have to.

Insurance and Compliance: Tool inventory

represents insurable assets, and tool-related

processes may affect safety ratings and

insurance premiums. Facilities using hazardous

tool materials or processes face additional

regulatory compliance costs. Strategic tool

selection that reduces hazardous material

handling or simplifies processes can lower

these overhead expenses.

Administrative Overhead: Tool management

requires purchasing, receiving, inventory

control, and quality assurance activities that

consume administrative resources. More

complex tooling strategies may require

additional engineering support, training

programmes, and documentation systems.

Conversely, standardised, high-performance

tools can reduce administrative complexity and

associated costs.

The key realisation is that every tool decision

affects facility-wide costs beyond the machining

process itself, making total cost evaluation

essential for accurate decision-making.



MAINTENANCE COSTS (12% –
BEYOND TOOL REPLACEMENT)

Machine maintenance costs extend far beyond

replacing worn cutting tools, encompassing

everything from spindle bearings to hydraulic

systems. Tool selection and performance

directly influence these maintenance

requirements in ways that can dramatically

affect overall equipment reliability and

maintenance budgets.

Preventive Maintenance Complexity:

Unpredictable tool performance complicates

maintenance scheduling and planning. When tool

life varies significantly, preventive maintenance

must be scheduled more conservatively,

increasing both maintenance frequency and

associated costs. Consistent, predictable tool

performance enables optimised maintenance

schedules that reduce both planned and

unplanned maintenance expenses.Spindle and Bearing Systems: Poor tool

balance, excessive cutting forces, or

vibration from worn tools accelerates

spindle bearing wear. Spindle rebuilds

typically cost £5,000-25,000 and require

extended machine downtime. High-quality,

well-balanced tools with consistent

performance characteristics can extend

spindle life by 50-100%, representing

substantial maintenance savings over

equipment lifetime.

Secondary System Impact: Poor tooling affects

filtration systems, chip handling equipment,

and even building ventilation systems.

Excessive smoke or mist from poor cutting

conditions increases filter replacement

frequency. Poor chip formation clogs conveyors

and creates housekeeping challenges that

require additional maintenance labour.

The strategic approach involves selecting tools

that not only perform their cutting function

effectively but also minimise stress on all

machine systems, treating the machine tool as

an integrated system rather than individual

components.



Downtime costs in manufacturing are notoriously difficult to calculate accurately

because they involve not just the idle machine but also labour, overhead allocation,

customer impact, and opportunity costs. Tool-related delays represent one of the most

significant and controllable sources of production interruption.

 

Unplanned Stoppages: Catastrophic tool failures can shut down production lines for

hours or days, particularly when they damage workpieces, fixtures, or machine

components. A single major tool failure might cost £1,000-10,000 in direct expenses,

plus additional costs from schedule disruptions and customer delays. Reliable, high-

performance tools reduce the frequency and severity of these disruptions.

Setup and Changeover Costs: Frequent tool changes consume productive machine

time and skilled labour. For machines with high hourly rates, this downtime cost can

exceed the tool cost within a few changeovers. Longer-lasting tools reduce

changeover frequency and associated costs.

Emergency Procurement: Tool failures often necessitate emergency orders,

expedited shipping, and premium pricing. These emergencies can increase tool costs

by 50-200% whilst still causing production delays. Strategic tool selection and

inventory management solutions like Quickvend reduce emergency procurement

needs and associated premium costs. 

Production Rescheduling: Tool-related delays create ripple effects throughout

production schedules, affecting multiple jobs and customers. Rescheduling costs

include additional setup time, customer communication, expediting fees, and

potential penalty costs. Reliable tooling performance enables predictable production

schedules and reduces these cascade effects.

The critical insight is that downtime costs are typically 10-20 times higher than the

associated tool costs, making reliability and predictability more valuable than initial price

considerations.

DELAYS AND DOWNTIME
(10% – THE
PRODUCTIVITY KILLER)

https://quickgrind.com/quickvend/
https://quickgrind.com/quickvend/


Tool handling, preparation, and management activities consume significant labour and

equipment resources throughout the manufacturing process. These manipulation costs

include everything from initial tool setup to final disposal, representing a substantial

hidden expense that varies dramatically based on tooling strategies.

Loading and Setup Operations: Each tool change requires operator time for removal,

installation, offset setting, and verification. Tools requiring frequent changes multiply

these labour costs whilst reducing productive machining time.

Tool Preparation and Presetting: Many facilities invest in tool presetting equipment

costing £25,000-100,000 to reduce setup times and improve accuracy. However,

complex tools or frequent tool changes increase presetting requirements and

equipment utilisation. Standardised, long-lasting tools reduce presetting workload

and equipment requirements.

Inventory Management: Tool inventory requires receiving, storage, picking, and

tracking activities that consume warehouse and administrative labour. Complex tool

strategies with numerous variations increase handling costs and inventory

management complexity. Simplified tooling strategies with longer tool lives reduce

these handling requirements.

Automation Integration: Automated tool changers and tool management systems

require additional complexity and maintenance when dealing with diverse tool types

or frequent changes. Standardised, reliable tools enable more effective automation

and reduce the complexity of automated handling systems.

Quality Control and Verification: Tool handling activities require quality checks,

documentation, and verification processes that consume additional labour. More

complex or frequent tool changes increase these quality control requirements and

associated costs.

The strategic approach involves evaluating not just tool performance but the total

handling and manipulation requirements throughout the tool lifecycle, recognising that

labour costs often exceed tool costs substantially.

MANIPULATION AND
HANDLING (8%)



Understanding individual cost categories is important, but the real power of

strategic tooling decisions lies in their cumulative impact across all

manufacturing costs. A single tool selection decision creates ripple effects that

touch every aspect of the operation, multiplying both positive and negative

consequences.

Strategic Integration Approach: The most successful manufacturers view

tooling decisions as system-wide optimisation opportunities rather than

isolated purchasing choices. This involves:

Evaluating tools based on total cost impact rather than purchase price,

considering all cost categories simultaneously rather than individually.

Developing supplier partnerships that focus on total cost reduction rather than

tool price negotiation, and implementing measurement systems that track total

cost metrics rather than just tool costs.

Creating cross-functional teams including production, maintenance, quality,

and finance to ensure all cost impacts are considered in tooling decisions.

Establishing long-term contracts and relationships that enable suppliers to

invest in application-specific solutions.

Measurement and Continuous Improvement: Effective hidden cost

management requires measurement systems that capture total cost data rather

than just obvious expenses. Key metrics include cost per part produced,

machine utilisation rates, quality costs, maintenance expenses, and total labour

hours per part.

These metrics enable continuous improvement processes that identify

opportunities for further cost reduction through strategic tooling decisions. The

goal is creating a systematic approach to tooling that treats it as a strategic

manufacturing capability rather than a commodity purchase.

THE RIPPLE EFFECT:
HOW TOOL DECISIONS IMPACT
EVERY COST CATEGORY



CONCLUSION: TRANSFORMING
TOOLING FROM COST CENTRE
TO PROFIT DRIVER

The evidence is clear: cutting tools may represent only 4% of total machining costs, but they drive the

remaining 96%. This relationship transforms tooling from a simple purchasing decision into one of the

most powerful levers for manufacturing cost reduction and profitability improvement.

Manufacturers who continue focusing primarily on tool purchase price are optimising the wrong

variable, often increasing total costs whilst believing they’re saving money. The hidden costs—

amortisation, cutting fluids, maintenance, delays, handling, and overhead—dwarf tool costs and

respond dramatically to strategic tool selection.

The path forward requires a fundamental shift in perspective: viewing tooling investments through the

lens of total cost impact rather than initial price. This means developing measurement systems that

capture hidden costs, creating cross-functional teams that understand these relationships, and building

supplier partnerships focused on total cost reduction.

The manufacturers who master this total cost approach will find that strategic tooling investments

become one of their most effective methods for improving competitiveness, profitability, and

operational excellence. In an industry where margins are often measured in single digits, the 20-30%

total cost improvements possible through strategic tooling represent a transformational opportunity.

At Quickgrind, we’ve built our entire approach around total cost of ownership rather than competing on

tool price alone. Our high-performance cutting tools are engineered specifically for manufacturing

operations that understand the true cost picture—organisations that recognise a £200 tool delivering

300% improvement in total manufacturing costs represents exceptional value, whilst a £50 tool that

increases downtime, maintenance, and quality issues is genuinely expensive.

We’re tired of seeing manufacturers handicap their operations by focusing on the wrong metrics. When

procurement departments drive tooling decisions based purely on purchase price, they’re optimising

4% of costs whilst potentially damaging the other 96%. It’s not just short-sighted—it’s economically

destructive.

We welcome the opportunity to discuss total cost of ownership with any manufacturer ready to move

beyond purchase price thinking. Let’s analyse your actual costs, identify where strategic tooling can

deliver the biggest impact, and demonstrate how the right cutting tools become profit generators

rather than cost centres.

The question isn’t whether your organisation can afford to invest in high-performance tooling—it’s

whether you can afford not to when the hidden costs are properly understood and measured.


