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Advanced Machining  
of Lightweight Engineering 
Materials with ISCAR Tools

In today's manufacturing landscape, industries such 
as aerospace, space, automotive, and electronics are 
driving a rapid increase in the demand for lightweight 
engineering materials. These materials, including 
aluminum alloys, titanium, and composites, are favored 
for their excellent strength-to-weight ratios, corrosion 
resistance, and thermal performance. However, their 
unique properties also present machining challenges. 
Lightweight structures are increasingly incorporating 
polymeric materials, which, due to their low density, 
inherently lack stiffness. To counter this, various types 
of reinforcements are used, yet these are often hard 
and abrasive, turning otherwise easy-to-machine 
materials into ones that pose significant challenges 
for conventional machining operations. Alongside 
traditional machining, several technologies have been 
developed to perform essential cutting and drilling 
operations, even when employing modern near-net-
shape processing. ISCAR has developed a range 
of innovative tools and techniques to address these 
challenges and optimize the machining process for 
lightweight materials. ISCAR's tools enhance both 
productivity and precision.
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 Lightweight materials, while advantageous 
for their application-specific properties, pose 
several machining challenges due to their unique 
properties. Materials like titanium, known for their 
high ductility and toughness, can be particularly 
difficult to cut, often resulting in rapid tool wear 
and suboptimal surface finishes. Aluminum's high 
thermal conductivity poses another challenge, as it 
can lead to excessive heat build-up in cutting tools, 
adversely affecting both tool life and the quality of the 
workpiece. Additionally, composite materials, with 
their abrasive nature, can accelerate tool degradation 
and pose risks of delamination, further complicating 
the machining process.

In the realm of material science, significant research has 
been dedicated to developing lightweight engineering 
materials that boast high specific modulus, strength, 
and stiffness, even under elevated temperatures,  
while also resisting creep, fatigue, and wear.  
Tailor-made for specific applications, these advanced 
materials include Metal Matrix Composites (MMCs), 
such as dispersion-strengthened aluminum matrix 
composites reinforced with silicon carbide particles 
(Al/SiCp). These composites enhance the thermal 
properties of aluminum matrices and are utilized in 
industries ranging from aerospace to automotive. 
Despite their advantages, MMCs, particularly silicon 
carbide reinforced aluminum alloys, present machining 
challenges due to their diverse material properties.
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ISCAR has engineered a range of cutting tools 
specifically designed to address these challenges, 
focusing on tool material, geometry, and coating 
technology.

Optimized Tool Geometries:  
ISCAR offers tools with specialized geometries that 
reduce cutting forces and enhance chip evacuation. 
For example, their QUICK-X-FLUTE range features 
indexable inserts with specially designed cutting 
edges that provide smooth cutting action and 
minimize vibration when machining titanium.

Advanced Coatings:  
The application of advanced coatings, such as 
TiAlN and diamond-like carbon (DLC), increases tool 
hardness and abrasion resistance. ISCAR's SUMO 
TEC coating technology enhances tool life and 
performance when machining high-temperature  
alloys and composites.

High-Performance Milling Cutters:  
ISCAR's HELI-ALU indexable shell mills,  
MULTI-MASTER tools with exchangeable solid 
carbide heads, and CHATTER-FREE solid end mills 
are designed for high-speed milling of aluminum alloys, 
offering excellent surface finish and prolonged tool life.  
Their unique design minimizes chatter, a common 
issue when machining thin-walled components.
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Specialized Inserts: 
For turning operations, ISCAR provides carbide 
inserts with rake faces and chip breakers tailored for 
lightweight materials. These inserts ensure efficient 
chip control and reduce heat generation, thus 
enhancing both tool life and workpiece quality.
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ISCAR's tooling solutions are complemented  
by advanced machining techniques that further 
optimize the process:

High-Speed Machining (HSM): 
Utilizing ISCAR's tools designed for high-speed 
applications allows manufacturers to increase 
productivity by reducing cycle times while  
maintaining precision and surface integrity.

Minimum Quantity Lubrication (MQL):  
ISCAR tools are compatible with MQL systems, 
which significantly reduce coolant use while providing 
adequate lubrication and cooling, essential for 
machining materials with low thermal conductivity  
like titanium.

Adaptive Machining Strategies:  
Implementing adaptive control strategies using  
ISCAR tools can help in maintaining consistent  
cutting conditions, improving tool life, and ensuring 
high-quality finishes on complex geometries.
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The aerospace industry constantly seeks ways to 
improve fuel efficiency, performance, and sustainability. 
A key approach is the use of light metals such as 
aluminum and titanium alloys, which offer excellent 
strength-to-weight ratios. However, machining these 
materials presents unique challenges, including tool 
wear, heat generation, and surface quality. ISCAR 
provides advanced solutions specifically designed for 
the efficient machining of aerospace light metals. 

In addition, ISCAR realizes that the fast-growing 
space industry demands components that meet 
exacting standards for reliability, strength, and 
weight. As the sector expands, driven by innovations 
in satellite technology, space exploration, and 
commercial space travel, the need for advanced 
manufacturing techniques and materials intensifies. 
Machining parts for space applications involve 
working with challenging materials like titanium, 
aluminum alloys, and advanced composites.
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 Challenges in Machining Space Components

1  Material Properties: Space components often use 
materials with high strength-to-weight ratios, such as 
titanium and aluminum, which are difficult to machine 
due to their toughness and thermal properties.

2  Precision and Accuracy: The need for precise 
tolerances and exceptional surface finishes is critical in 
space applications, where even minor deviations can 
lead to significant performance issues.

3  Tool Wear and Longevity: High-performance 
materials can accelerate tool wear, necessitating the 
use of durable and efficient cutting tools.

Machining lightweight engineering materials requires 
a deep understanding of their properties and the 
challenges they present. ISCAR's innovation and 
excellence provides cutting-edge tooling solutions 
that enable manufacturers to achieve superior 
results. Industries can enhance productivity, reduce 
costs, and maintain the high standards required in 
precision engineering. Whether it's through optimized 
geometries, advanced coatings, or innovative 
machining strategies, ISCAR continues to lead 
the way in the efficient and effective machining of 
lightweight materials.



Cutting with Polygon 
Shaped Inserts for  
Efficient Turning

The concept of assembled cutting tools with 
replaceable carbide inserts, mechanically clamped 
into a tool body, was first practically realized in the 
late 1950s. Much has changed since then, especially 
regarding the shape of these inserts. Advances in 
powder metallurgy and pressing technology have 
enabled a transition from relatively simple insert 
shapes to much more complex forms. In most modern 
inserts, flat faces with clearly defined edges have been 
replaced by smooth 3D surfaces. These developments 
are the result of ongoing design efforts aimed at finding 
the best combination to achieve the following targets:

Optimum cutting 
geometry for effective 

chip formation

Intelligent outer shapes 
to maximize the range of 
machining applications

Rational, sustainable 
use of cutting materials 

for cost-efficiency

10
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The world of replaceable cutting inserts designed for 
turning, milling, drilling, or threading tools features 
remarkable diversity in insert geometry: square, round, 
octagonal, rhombic, trigon, curvilinear, and others. 
Inserts can be one-sided, with cutting edges on the 
top face only, or double-sided (reversible), with cutting 
edges formed on both the top and bottom faces. It is 
interesting to note that these changes have influenced 
terminology. While the first mechanically clamped 
inserts were referred to as "throwaway," highlighting 
the fact that they could be discarded after use, today 
they are more commonly described as "indexable," 
which emphasizes their ability to provide multiple 
replaceable cutting edges. It may appear that the 
variety of insert shapes and surfaces is not limitless 
and that the rich world of inserts, diverse in profiles, 
is near saturation. However, tool manufacturers 
think otherwise and continually introduce new insert 
geometries into their designs to achieve the ideal 
compromise for the objectives mentioned above. In 
many cases, using established, "canonical”, insert 
configurations also opens new prospects for meeting 
design requirements. An example of this can be found 
in the indexable turning inserts recently developed by 
ISCAR, as part of the latest LOGIQUICK campaign. 

"With every new tool comes a fresh 
perspective on creativity."

Peter Finch



Cutting Pentagon for Cost-Efficiency 
and Versatility

The POMG is a double-sided pentagonal carbide 
insert, which serves as a key component in the latest 
additions to the DOVE-IQ-TURN family of turning 
tools. Its pentagonal shape and reversible design 
provide ten indexable cutting edges - five on the top 
and five on the bottom - for optimal cost-effectiveness. 
The specially shaped side surfaces allow the insert 
to be securely clamped into a dovetail-profile pocket, 
ensuring extremely rigid fixation to withstand significant 
mechanical loads during machining. This insert is 
designed for use with two types of tools that differ 
in their entering angle: 55° for rough to semi-finish 
applications with cutting depths of up to 5 mm, and 
14.5° for high feed turning with shallow depths of cut 
(up to 1.5 mm). The insert corner is formed by a radius 
flanked by two wiper flats on either side. This design is 
intended to improve surface finish, even when roughing 
at high feed rates.

To summarize, the regular-pentagon shape and 
innovative design features result in a highly economical 
and versatile insert with a durable structure, ensuring 
productive cutting and good surface quality. 
This opens promising opportunities for reducing 
machining costs, especially in rough turning operations.
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Concave Hexagon Options

In turning operations, a concave equilateral hexagon 
shape for indexable inserts offers a significant 
advantage – the expanded effective range of the 
insert. This shape enables machining of hard-to-reach 
areas while also increasing the number of indexable 
cutting edges. Its symmetry is perfectly suited to the 
demands of multi-directional cutting. It is therefore not 
surprising that the concave equilateral hexagon has 
been selected as the shape for the latest Q6-MNMG 
inserts, which are mounted in ISCAR's QUICK-TURN 
tools for machining in multiple directions (such as 
front and back), profiling, facing, and more, especially 
in roughing applications that feature significant 
load. To ensure a fixed position and handle variable 
cutting forces when turning in multiple directions, 
the insert features three ridges on both its top and 
bottom surfaces. These ridges fit into corresponding 
grooves in the base of the insert pocket. Importantly, 
the ridges, located on the rake faces, do not hinder 
chip flow during cutting. This new solution, which 
utilizes concave-hexagonal indexable inserts, delivers 
impressive performance and allows various tasks to be 
accomplished with a single versatile turning tool.

The concave hexagon insert has found further 
applications in yet another product called the  
QUICK-T-LOCK tool family, which is also designed 
for multi-directional turning. Unlike the previously 
discussed solution based on the negative insert 
concept, the one-sided Q3-MCMT QUICK-T-LOCK 
insert features a positive structure, with inclined side 
faces and the bottom of the insert being smaller than 
the top. Compared to the negative profile of a  
double-sided insert, the Q3’s configuration provides 
a more positive cutting geometry, resulting in lighter 
and smoother cuts. Additionally, the inclined side faces 
of the Q3 inserts offer better capability for machining 
hard-to-reach areas. However, the one-sided insert 
concept yields only three cutting edges which ishalf  
as many as the Q6.

In conclusion, the concave hexagon can be 
successfully applied to insert designs in tools intended 
for both heavy roughing and precise light cuts in  
multi-directional turning.
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Cartridges Come to Help

How can inserts of different shapes be mounted in 
the same tool body? Solving this challenge gives new 
momentum to the intelligent use of the body, increases 
its versatility, and reduces the number of tool types 
that a customer needs to keep in stock. Sometimes, 
a well-designed insert pocket can accommodate 
different insert shapes. However, in most cases, the 
pocket configuration and the insert shape are closely 
interrelated, so basically the pocket is intended for 
mounting inserts of the same contour.
An effective solution to this problem is to use 
exchangeable cartridges that can be mounted in the 
tool body. Each cartridge is designed with a pocket 
suitable for securing a specific insert shape. This 
approach offers an additional advantage: if an insert 
breaks, the tool body remains unaffected. Simply 
replacing the damaged cartridge allows continued 
use of the body.
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This concept is realized in ISCAR's CER-M-TURN 
turning tools. The tool bodies (holders) with square or 
polygonal-taper shanks are designed to accommodate 
exchangeable cartridges for rhombic and round inserts 
made from cemented carbides, ceramics, cubic boron 
nitride (CBN) or tipped with polycrystalline diamond 
(PCD). If needed, a carbide seat can also be mounted 
in a cartridge. The holders have coolant outlets, 
directed to the cutting edge for high pressure cooling 
(HPC) with adjustable options to maximize cooling 
and lubricity. In addition, the design incorporates an 
enhanced clamping mechanism to prevent rotation or 
breakage of brittle ceramic and CBN inserts, ensuring 
optimum performance and extended tool life.

The shape of an indexable insert is determined by the 
need to meet specific design requirements. Although 
there are understandably only a limited number of 
possible shapes, the diverse world of inserts  
continues to expand, with even known profiles  
finding new applications. 
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Innovative Metalworking 
Solutions for Electric 
Vehicles by ISCAR

As the automotive industry accelerates toward an 
electric future, the demand for precision, efficiency,  
and innovation in manufacturing has never been higher. 
ISCAR, a world leader in cutting tool solutions, is at 
the forefront of this transformation, offering advanced 
metalworking solutions tailored specifically to produce 
electric vehicles (EVs).
Public awareness of global warming, together with 
a pressing concern to create and maintain a clean 
environment, has led to a series of legislations 
worldwide that is forcing automakers to decrease  

CO2 emissions. Many countries have already declared 
a ban on sales of internal combustion vehicles soon. 
Apart from improving fuel consumption, downsizing 
engines and making lighter vehicles, automakers must 
turn to new technologies to cope with these emission 
limitations. A rapid increase in battery electric vehicle 
development, manufacture and implementation, shows 
that electric vehicles are not only the future but are, 
in fact, the present. The automotive industry is on the 
brink of colossal changes and soon our perception of 
cars and transportation may alter completely.
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A New Era in Manufacturing

Electric vehicles represent a significant shift in 
automotive technology, prioritizing energy efficiency, 
sustainability, and high performance. This shift 
brings unique challenges and opportunities in the 
manufacturing process. Components such as battery 
housings, electric motors, and lightweight chassis 
materials require advanced machining techniques to 
meet stringent quality and performance standards.
ISCAR has a rich history of providing cutting-edge 
solutions to various industries, and their commitment 
to innovation is evident in their approach to EV 
manufacturing. By leveraging advanced materials, 
precision engineering, and state-of-the-art technology, 
ISCAR delivers tools that enhance productivity,  
reduce costs, and ensure the highest quality standards. 

The R&D team of ISCAR studies the best productive 
options for any application, from boring to 
contouring and finishing outside diameter (OD).  
With a variety of polycrystalline diamond (PCD)-
tipped tools or inserts, the milling line ensures 
the best cycle time, surface finish quality and 
performance. Special PCD tools guarantee 
the achievement of the typical qualitative and 
quantitative parameters of the automotive sector. 
ISCAR is committed to its customers by providing 
the most technologically advanced solutions in 
quality and stable machining operations.
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MILLING
MULTI-MASTER Heads: 
These interchangeable heads offer versatility and 
precision, ideal for milling complex geometries 
in lightweight materials such as aluminum and 
composites used in EV chassis and battery enclosures. 
MULTI-MASTER interchangeable solid carbide heads 
are dedicated for machining aluminum and may be 
used for both roughing and finishing. The design 
features 4 polished flutes for optimal chip evacuation 
and excellent chatter damping abilities, easy tool 
change capabilities and no setup time.
HELI-ALU And HELI-2000 Indexable Milling Families: 
Designed for high-efficiency machining, these 
indexable milling tools provide superior surface finish 
and extended tool life, essential to produce critical  
EV components.

TURNING 
ISCAR's Turning Tools with Indexable 
ISO-Type Inserts: 
Featuring a wide range of inserts and toolholders, this 
line ensures optimal performance in turning operations, 
crucial for producing high-precision electric motor 
components and other cylindrical parts. 
The rotor consists of many stacked plates of electric 
steel. Lamination sheets are used instead of a solid 
body to reduce current loss. The surface must be 
completely clean of chips, oil, water, dust or dirt, 
and coolant fluid cannot be used, only air. This is a 
challenge as a lot of heat is generated on the cutting 
area and the fragmented chips stick to the surface. 
Surface finish requirements for this interrupted turning 
operation remain strict. ISCAR has overcome these 
challenges by developing a combined tool with coolant 
holes both on top and bottom of the cutting edge to 
cool and blow away the chips. The two round inserts 
are positioned for semi-finish and finish operations, 
generating an Ra1.9 surface roughness.
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ALU-P-TURN Solutions: 
With its robust design and enhanced chip control, 
ALU-P-TURN indexable turning tool family is perfect 
for high-volume production environments, delivering 
consistent quality and efficiency.

CUT-GRIP and SELF-GRIP: 
ISCAR's parting, grooving, and threading tools are 
designed for versatility and reliability, enabling the 
production of complex thread profiles and grooves 
required in EV assembly.

TANG-GRIP: 
This innovative system offers excellent clamping 
stability and reduced setup times, enhancing 
productivity in grooving operations.
MULTI-FUNCTION Tools are the trademarks of 
ISCAR’s solutions for increasing productivity.  
These tools make it possible to combine different 
operations to reduce the cycle time.

TURNALU
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HOLEMAKING 
SUMO-CHAM Drills: 
For holemaking operations ISCAR offers several 
options for drilling aluminum and non-ferrous materials 
that are based on assembled SUMO-CHAM drills 
with exchangeable heads made from solid carbide, 
including ICN heads designed with a sharp cutting 
edge and polished rake face, and ICG heads with a 
chip splitter for better chip removal when working with 
a long overhang.
The SUMO-CHAM modular drills provide quick 
and easy head changes, reducing downtime and 
increasing productivity. Their high penetration rates 
and excellent chip evacuation are particularly beneficial 
for drilling operations in EV manufacturing.

BAYO T-REAM Reamers:
In machining aluminum automotive components, 
special customized interchangeable cutting heads with 
PCD tips for high-speed BAYO T-REAM reamers can 
be made on request. RM-BN-RC-RING adjustment 
rings for BAYO T-REAM holders solve tool runout 
caused by the machine spindle, holder weight (in 
horizontal applications) or long overhang. Each size 
has its own diameter range and holder. For example: 
The same RM-BN7 holder can hold any head between 
Ø16.001–20.000 mm.

ADVANCED COATINGS
For machining aluminum and non-ferrous materials, a 
special diamond-like-carbon (DLC) coating for higher 
cutting conditions and longer tool life can be applied.

ENGINEERING ANALYSIS
In cutting tool development, Finite Element Method 
(FEM) enables the consideration of many parameters, 
such as cutting forces, displacement field during 
machining, natural frequency, and maximum 
deformation. ISCAR's tool design engineers utilize 
FEM analysis and chip flow modelling to resolve the 
obstacles associated with this challenging application.
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SUSTAINABLE MANUFACTURING PRACTICES
In addition to providing advanced tooling solutions, 
ISCAR is committed to promoting sustainable 
manufacturing practices. The tools are designed to 
minimize material waste, reduce energy consumption, 
and improve overall operational efficiency. By adopting 
ISCAR's solutions, manufacturers can contribute to a 
more sustainable and eco-friendly production process.
ISCAR's approach to supporting the EV industry goes 
beyond providing high-quality tools. ISCAR's engineers 
work closely with manufacturers to understand their 
specific needs, offering tailored solutions and technical 
support. This partnership ensures that manufacturers 
can achieve their goals of efficiency, quality, and 
innovation in EV production.

As the electric vehicle market continues to grow, 
ISCAR remains a trusted partner for manufacturers 
seeking advanced metalworking solutions. With their 
comprehensive range of high-performance tools, 
commitment to innovation, and focus on sustainability, 
ISCAR is driving the future of EV manufacturing, 
helping to build a cleaner, more efficient automotive 
industry.
For more information on ISCAR's metalworking 
solutions for electric vehicles, visit the website or 
contact the company's expert team to discuss your 
specific requirements.
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Smart Cooling  
& Chip Control  
A New Era in Machining

Learn how ISCAR’s innovations in direct cooling 
and chipbreaker geometry are reshaping tool 
performance, process stability, and surface quality.  
In the world of metal cutting, the key to efficient, high-
quality machining lies in two critical factors: thermal 
management and chip control. At ISCAR, engineers 
have tackled both challenges simultaneously by 
developing advanced internal coolant delivery systems 
alongside high-performance chipbreakers. The result is 
a cutting-edge (literally) solution that delivers smoother 
operations, longer tool life, and superior surface 
finishes, even under the demanding conditions of  
mass production.

Direct Cooling – Born from a Real Need
The challenge was set for ISCAR’s Turning and 
Groove-Turn development teams: design tools that 
offer smoother cutting, greater process stability, 
extended tool life, and improved surface finish, 
particularly in mass production environments. The 
solution centered around an innovative approach 
to coolant channel design—optimizing outlet 
angles, exact positioning, and flow rate—to achieve 
exceptional results in targeted, high-efficiency cooling.
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“A good tool improves the way you work.  
   A great tool improves the way you think.”

Jeff Duntemann

Advantages of Direct Cooling to  
the Cutting Edge

1  Significant Heat Reduction on the Insert
Excessive heat causes plastic deformation of the 
insert, altering its geometry and negatively impacting 
machining accuracy, surface finish, and tool life. Direct 
cooling maintains a stable temperature at the cutting 
edge, preventing these effects.
2  Efficient Chip Evacuation
Improper chip evacuation leads to part damage,  
built-up material, and unnecessary cutting forces. 
Focused cooling facilitates continuous chip flow, 
improving process stability and surface quality.
3  Prevention of Built-Up Edge Formation
Difficult-to-machine materials tend to stick to the 
cutting edge, forming a built-up edge. Direct cooling 
significantly reduces this tendency, keeping the cutting 
zone clean and effective.
4  Maintaining Dimensional Stability of Long Parts
Direct cooling lowers overall temperature, helping 
prevent thermal distortion and bending in long or 
slender components.
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Coolant Channel Design – A Precise Science
Though internal coolant channels are hidden from 
view, their impact is dramatic. ISCAR develops smart 
coolant geometries that deliver fluid precisely to the 
cutting zone. This targeted cooling extends insert life, 
reduces machine downtime, shortens setup time, and 
optimizes the overall machining process. 
Chipbreakers – The Critical Link to Machining Success
The chipbreaker is a fundamental component with a 
direct impact on cutting performance. Despite its vital 
role, its importance is often overlooked. One of the 
most common challenges in machining is poor chip 
control, especially during finishing, semi-finishing, or 
operations involving variable cutting depths.  
ISCAR has taken the lead in this domain by developing 
new chipbreaker geometries suitable for a wide range 
of materials, including steel, stainless steels,  
and superalloys.
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How a Chipbreaker Works
Chipbreakers with an arched groove near the cutting 
edge force the chip to curl and break into a short length. 
This prevents chip entanglement, reduces vibrations, 
extends tool life, and minimizes tool breakage. Effective 
chip breaking also lowers resistance, decreases heat 
generation, and slows insert wear. A well-designed 
chipbreaker contributes directly to longer insert life  
and improved process reliability.

Choosing the Right Chipbreaker – Material, 
Conditions, and Application
When selecting a chipbreaker, several  
parameters must be considered:

• Material type (e.g., steel, stainless steel, superalloys)
• Cutting conditions:  
   cutting speed (vc), feed rate (f), depth of cut (ap)
• Required surface quality:  
   finishing or roughing operations

The proper combination of chipbreaker design and 
direct cooling is the key to machining accuracy, 
consistency, and efficiency.

Conclusion
ISCAR remains committed to developing intelligent 
solutions that deliver real value to its customers.  
Direct cooling at the cutting edge, combined with 
application-specific chipbreaker geometries,  
represents a technological leap that enhances every 
critical performance metric-from tool life to surface 
quality. Coolant channel design and chip control  
are no longer optional; they are the foundation of  
modern metal cutting.
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Revolutionizing Machining 
Efficiency with ISCAR's  
Fast Feed Tools

In the dynamic world of metal cutting and machining, 
efficiency and precision are paramount. Most of the 
machining allowance is removed during rough cuts. 
Therefore, increasing productivity at this stage is crucial 
for reducing the machining costs of the entire part's 
manufacturing process. Even today, with improved 
capabilities in precise forging, die-casting, injection 
molding, and other workpiece production methods 
that allow for receiving a workpiece very close to the 
part's final shape and thus considerably diminishing the 

machining allowance, a high metal removal rate during 
rough cutting continues to be an important factor in 
reducing total costs.

ISCAR has consistently pushed the boundaries of 
innovation to provide solutions that meet the ever-
evolving demands of manufacturing. One of ISCAR's 
standout innovations is the Fast Feed line of tools, 
designed to enhance productivity while maintaining 
exceptional precision.
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Fast Feed tools by ISCAR are designed to operate 
at high feed rates, significantly reducing machining 
time and increasing productivity. The concept hinges 
on the principle of shallow depth of cut combined 
with high feed, allowing for rapid material removal 
without compromising on surface finish or tool life. 
This approach is particularly beneficial in roughing 
operations where the primary goal is to remove as 
much material as possible in the shortest time. 

ISCAR's Fast Feed tools are engineered with advanced 
geometries that optimize chip evacuation and reduce 
cutting forces. This results in less wear and tear on 
both the tool and the machine, extending the lifespan of 
both. The Fast Feed tools are suitable for a wide range 
of materials, including steels, stainless steels, cast irons, 
high temperature superalloys (HTSA), and titanium. 
This versatility makes the tools an attractive option for 
industries such as aerospace, automotive, and die and 
mold, where diverse materials are often encountered.

By allowing for higher feed rates, Fast Feed tools 
dramatically cut down on machining time. This 
efficiency translates to cost savings and increased 
throughput, which are critical in high-volume production 
environments. Despite their primary focus on roughing, 
ISCAR's Fast Feed tools are designed to produce 
appropriate surface finishes, minimizing the need for 
secondary operations and further enhancing productivity. 
The combination of advanced cutting tool materials,  
wear-resistant coatings, and optimized geometries ensures 
that Fast Feed tools maintain a long tool life, even under 
the demanding conditions of high-speed machining.

Fast Feed tools are making significant impacts 
across various industries. In aerospace, where 
difficult-to-cut materials like titanium and HTSA are 
common, these tools help manage the challenges of 
machining tough materials. In the automotive sector, 
they enable manufacturers to keep up with the fast-
paced production demands while maintaining high 
quality. The die and mold industry also benefits from 
the reduced machining times and improved surface 
finishes, which are crucial for producing complex 
shapes with high precision.

H I G H  F E E D
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Fast Feed Grooving and Parting Tools:

1  High-Speed Performance:  
Designed to perform at high speeds, improving the 
overall efficiency of grooving operations.
2  Reduced Cycle Times:  
High feed capabilities allow for quicker material 
removal, reducing overall cycle times.
3  Enhanced Tool Life: 
Made from durable materials that extend the life  
of the tool, even under demanding conditions.
4  Consistent Quality:  
Ensures consistent performance and high-quality 
results in various grooving applications.

ISCAR offers a comprehensive selection of advanced 
cutting tools, including fast feed turning and 
grooving tools. These tools are designed to enhance 
productivity, efficiency, and precision in various 
machining operations.

Fast Feed Turning Tools:

1  High Feed Rates: 
These tools enable increased feed rates,  
thereby reducing machining cycle times.
2  Durable Materials:  
Constructed from high-quality materials to  
withstand high-speed machining conditions.
3  Precision Cutting:  
Engineered for accuracy, ensuring precise cuts  
with minimal tool wear.
4  Versatility: Suitable for a variety of materials and 
applications, offering great flexibility.
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ISCAR also provides an extensive range of fast feed 
milling tools that are designed to significantly increase 
machining efficiency and productivity. These tools 
are specifically engineered to deliver high material 
removal rates and reduce cycle times in various milling 
operations. Fast feed (FF) milling cutters are a key 
factor in high feed milling (HFM) techniques.  
The cutter geometry, designed for efficient chip 
thinning, needs to ensure correct distribution of the
cutting force components. There are two principal 
geometrical approaches. The first design requires the 
cutting edge of an FF milling cutter to be an arc of a 

great circle. Another concept is based on using one or 
two straight edges that are chords of the arc. In both 
cases, the small cutting edge angle (usually 9-17°) 
meets the requirements of chip thinning and decreasing 
the total bending load on a tool.

Ensuring the geometry of solid carbide fast feed 
endmills and replaceable milling heads demands the 
specific shape of a cutting edge, while in indexable 
milling it may be provided by the appropriate location of 
an insert of even a simple profile. 
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Although the introduction of innovative carbide grades 
and advances in the shape of chip forming rake faces 
has further improved progress in FF milling
cutters, the essential element of fast feed milling – 
geometry – remains constant. If the cutting edge of 
a FF milling cutter is the arc of a great circle (or the 
chords that approximate the arc), the cutting edge 
angle of the cutter is not a constant value but varies 
depending on the axial depth of cut from 0 to the 
mentioned 9-17°. In milling, the chip thickness is a 
function of the tool's cutting edge angle. Under the 
same conditions, the smaller the cutting edge angle, 
the thinner the chip. Therefore, the programmed feed 
should be increased correspondingly to produce chips 
of the required thickness.

Key Features of ISCAR Fast Feed Milling Tools:

1  High Feed Rates: These tools are designed 
to operate at high feed rates, allowing for faster 
machining processes and reduced cycle times.
2  Durable Structure: Made from high-quality materials 
that ensure durability and long tool life, even under 
demanding conditions.
3  Precision and Stability: Engineered to provide 
precise and stable cuts, minimizing tool wear and 
improving the quality of the finished product.
4  Versatile Applications: Suitable for a wide range of 
materials and applications, offering great flexibility in use.
5  Innovative Design: Incorporates advanced 
geometries and coatings to enhance performance 
and chip evacuation, reducing heat generation and 
increasing tool life.
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Popular Product Families:

• HELI-6-FEED: Known for its double-sided indexable 
inserts, offering high feed rates and excellent 
performance in various milling applications.
• NEO-FEED: Specifically designed for high feed 
milling, these tools carrying cost-beneficial double-
sided square inserts with 8 indexable cutting edges, 
providing outstanding material removal rates.
• MULTI-MASTER: A modular system with 
exchangeable heads that allows for quick and easy 
tool changes, enhancing productivity and reducing 
downtime.

ISCAR's Fast Feed tools exemplify the company's 
commitment to providing innovative solutions 
that address the real-world challenges faced by 
manufacturers. By continuously investing in research 
and development, ISCAR ensures that their products 
not only meet but exceed industry standards and 
customer expectations.

ISCAR's Fast Feed tools are a testament to the 
company's forward-thinking approach and dedication 
to enhancing machining efficiency. As industries 
continue to demand faster, more precise, and  
cost-effective solutions, ISCAR's innovations in fast 
feed technology are set to play a pivotal role in  
shaping the future of manufacturing.

I N D E X A B L E  H E A D S



Innovative ISCAR Tools 
Revolutionizing Machining 
in the Oil and Gas Industry

The oil and gas industry is a cornerstone of the global 
economy, demanding the highest levels of precision, 
efficiency, and durability in its operations.  
At the heart of this industry lies the need for advanced 
machining solutions capable of handling the rigorous 
requirements of drilling, extraction, and production 
processes. ISCAR, a leading global manufacturer of 
cutting tools, has risen to this challenge by providing 
state-of-the-art tools that are transforming machining 
practices in the oil and gas sector.

As the world's population continues to grow, with 9.7 
billion people expected by 2050, so does the average 
standard of living driven by sustainable economic 
growth in emerging and developed economies. 
Investments in R&D and manufacturing technology 
are crucial to maintaining a long-term competitive 
advantage. While making these important investments, 
companies also must focus on controlling costs, 
improving productivity, and searching for  
new technologies. 
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There is a growing demand for machining exotic 
materials in the oil and gas industry, capable of 
withstanding the most hostile environments such as 
high temperatures, corrosion, and extreme pressure 
conditions. For this purpose, ISCAR brings its 
customers innovative solutions, combined with the 
highest quality assurance standards worldwide.
The oil and gas industry is usually divided into 
three main segments: upstream, midstream, and 
downstream. Midstream operations are often included 
in the downstream category.

The upstream sector involves all the activities related 
to the exploration and production (E&P) of crude oil 
and natural gas. The upstream oil and gas segment 
includes exploration for potential underground or 
underwater oil and natural gas reservoirs, drilling of 
exploratory wells, and operating/producing the oil  
and natural gas wells that “pay” with crude oil  
and/or natural gas. 
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Drill bits are part of the downhole equipment used 
to dig down into the earth's crust. Like a common 
hand-held drill, the spinning of the drill bit allows for 
penetration of even the hardest rock. The drill bit 
is located at the bottom end of the drill string and 
is responsible for contacting the subsurface layers 
and drilling through them. The drill bit is responsible 
for breaking up and dislodging rock, sediment, and 
anything else that may be encountered while drilling.
Manufacturing of the drill bit includes various cutting 
operations that represent the main machining 
processes such as external turning, milling slots, 
drilling holes for carbide bits, and deep drilling. 
ISCAR's portfolio for the drill bit production includes 
standard and specially tailored tools that allow for 
high metal removal rate to reduce machining costs.

ISCAR offers pipe machining solutions with welding 
edge preparation profile milling cutters featuring 
innovative designs based on precise exchangeable 
segments. Strong tangential inserts enhance the 
performance of these reliable tooling systems,  
ensuring minimal cutting tool maintenance costs  
and fast segment replacement.
Coupling machining with the Charpy V-Notch test, 
a standardized high strain rate test, determines the 
amount of energy absorbed by a material during 
fracture. This absorbed energy is a measure of a 
given material’s toughness and acts as a tool to  
study temperature-dependent ductile-brittle transition.  
It is widely applied in the industry, as it is easy to 
prepare and conduct, and results can be obtained 
quickly and cheaply.
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In wellhead machining, where the “easy oil” era has 
come to an end, nine out of ten of the world’s giant 
oil fields are being depleted. The next frontier relies on 
deepwater and ultra-deepwater exploration research, 
which is critical to unlocking more oil to meet the 
world's growing demand.
In pressure valve machining, valves, fittings, and 
pumps are popular components in pressure control 
systems, providing the requested security under 
heavy-duty conditions for surface and subsea 
operations. The high strength of corrosion-resistant 
steels as well as duplex and super duplex stainless 
steels ensure long-lasting pressure systems and 
are very common in the pressure control system 
field. Other exotic materials such as nickel-based 
superalloys are also well known in this sector. ISCAR 
has a wide range of tooling and carbides for these 
materials. It is only the process of tooling selection that 
needs to be addressed, and this is where ISCAR's 
experience has a great advantage over any other 
cutting tool supplier.

In pressure control machining parts, high-temperature 
alloys generate very high temperatures as they are 
being cut. By effectively removing metal with  
JET-HP-LINE products, which feature high-pressure 
coolant (HPC) supply, the cutting-edge tool life is 
dramatically improved, and the chips become less 
ductile and thus easier to break.

ISCAR also has solutions for frac pump machining. 
Hydraulic fracturing equipment used in oil and natural 
gas fields usually consists of a slurry blender, one or 
more high-pressure, high-volume fracturing pumps 
such as powerful triplex or quintuplex pumps, and 
monitoring units. Associated equipment includes 
fracturing tanks, one or more units for storage and 
handling of proppant, high-pressure treating iron, a 
chemical additive unit, low-pressure flexible hoses, and 
many gauges and meters for flow rate, fluid density, 
and treating pressure. Fracturing equipment operates 
over a range of pressures and injection rates and can 
reach up to 100 megapascals (15,000 psi) and 265 
liters per second (9.4 cu ft/s) (100 barrels per minute).
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The downstream segment of the oil and gas industry 
covers the refining and transformation of hydrocarbons 
into more valuable products such as fuels, lubricants, 
and petrochemicals, including fertilizers, rubbers, and 
polymers. Compressors, steam turbines, heavy-duty 
gas turbines, reactors, and steam condensers are 
widely used in the downstream sector and are present 
in refineries, oil rigs, liquefied natural gas (LNG) plants, 
etc. One of the most important pieces of equipment 
at these industrial sites, especially in the oil and gas 
industry, is the heat exchanger, which is designed 
to efficiently transfer heat. Despite their name, heat 
exchangers can be used for either heating or cooling. 
In the oil and gas industry, they are typically used for 
the purpose of cooling.
ISCAR's cutting tools are renowned for their superior 
performance, reliability, and innovation. The company 
offers a comprehensive range of tools designed to 
meet the specific needs of the oil and gas industry, 
including turning, milling, drilling, and threading 
solutions. These tools are engineered to handle the 
toughest materials, such as high-strength steels, 
stainless steels, and exotic alloys, which are commonly 
used in oil and gas applications.

Turning operations in the oil and gas industry require 
tools that can deliver exceptional precision and surface 
finish while maintaining tool life. ISCAR's range of 
turning tools, including the renowned SUMO-TURN, 
HELI-TURN, and QUICK-TURN lines, are designed 
to provide stable and efficient machining of complex 
components such as valves, flanges, and connectors. 
These tools feature advanced geometries and 
coatings that enhance wear resistance and reduce 
cutting forces, ensuring high productivity and cost-
effectiveness.
Milling operations in oil and gas machining often 
involve large and intricate components. ISCAR's  
milling tools, such as the high-feed face mills and 
MULTI-MASTER assembled cutters carrying 
exchangeable milling heads, are engineered to tackle 
these challenges with ease. These tools offer high 
metal removal rates, excellent chip control, and 
extended tool life, making them ideal for roughing 
and finishing operations on components like pump 
housings, manifolds, and turbine parts. The modular 
design of the MULTI-MASTER line also provides 
flexibility and cost savings by allowing quick tool 
changes and reduced inventory.
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Efficient and precise drilling is critical in the oil and gas 
industry, where deep and accurate holes are required for 
various applications. ISCAR's drilling solutions, including 
the QUICK-3-CHAM and SUMO-CHAM lines, 
deliver exceptional performance in these demanding 
conditions. These tools feature innovative designs, such 
as replaceable heads and self-centering geometries, 
that ensure accurate hole positioning, reduced cycle 
times, and extended tool life.  
This results in significant cost savings and increased 
productivity for oil and gas manufacturers.
Threading operations in the oil and gas sector require 
tools that can produce high-quality threads with 
tight tolerances. ISCAR's thread turning and mill 
threading lines, are designed to meet these stringent 
requirements. These tools offer precise thread profiles, 
excellent surface finish, and long tool life, making 
them ideal for producing threaded connections in 
components like pipes, couplings, and wellhead 
equipment. ISCAR's threading solutions also include 
a range of thread turning and thread milling tools, 
providing versatility and efficiency in various 
threading applications.

ISCAR's commitment to innovation extends to the 
development of advanced coatings and materials that 
enhance the performance of the cutting tools. The 
company's proprietary SUMOTEC coatings provide 
exceptional wear resistance, thermal stability, and 
reduced friction, ensuring longer tool life and improved 
machining performance. Additionally, ISCAR's use 
of high-quality carbide substrates and advanced 
manufacturing processes ensure that their tools can 
withstand the extreme conditions of oil and gas.

ISCAR cutting tools are at the forefront of machining 
technology, providing the oil and gas industry with the 
precision, efficiency, and reliability needed to meet its 
demanding requirements. With a comprehensive range 
of turning, milling, drilling, and threading solutions, 
ISCAR continues to drive innovation and excellence 
in the machining of critical oil and gas components. 
By leveraging advanced coatings, materials, and tool 
designs, ISCAR is helping manufacturers achieve 
higher productivity, reduced costs, and superior  
quality in their operations.
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