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BIO

Lee Kolinsky is an award-winning writer with a foundation in
journalism. His knowledge covers an array of subjects including
health care, industrial supply, finance, retail, entertainment, and
lifestyle.

Lee has provided content for Kennametal, Inc., MSC Industrial
Supply, Doubleday Entertainment, Columbia House DVD, BMG, PR
Newswire, yourmusic.com, and the Nassau Herald Community
Newspapers. His career also includes writing screenplays for
independent films Send No Flowers, Junkie Heaven, Bullified, and
Generation Change.

Highlights
Support sales globally with customer-focused content

Craft articles, brochures, emails, landing pages and product
information

Edit and normalize data across catalogs and websites
Document procedures to streamline website content workflows

Collaborate across departments to align content timelines
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EXPLAIN THE
BEST WAYSTO
MACHINE HIGH-
TEMPERATURE
ALLOYS.
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Kennametal’s

experts explain
the best ways to
machine high-

temperature alloys.

Edited by Eric Brothers

w be heat.” says Danay Davis, senior staff engineer, sulutions at
Kennametal, “We need to take special care in managing the heat,
and we do that by using the correct speeds, coolants, coarings,
and substratex”

Heat generated by the cutting process doesn't dissipate as easily
into the workpiece or chips for high-temp alloys compared to
the thermal burden. Every machining operation is essentially 3
thermal system. Electrical energy entering the spindle is converted
into kinetic energy (tool rotation and movement) and heat (due
to friction and plastic deformation), affecting chip momensum




¢ Water offers excellent heat transfer but oils offer top-tier lubrication but are

Kennametal’s reliable

(material removal). " 3
typically reserved for extreme cases due and versatile tools
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“We know thermal encrgy is the biggest factor damaging the cut-
ting edge, leading to poor tool life and performance,” says Steve
George, senior manager, product design engineering at Kenna-
metal. “It also affects structural concerns like the formation of a
white layer from phase changes duc to heat. We need to figure

out how to lower it, and there are ways we can go about it

temp alloys

Use tools designed to cut more cfficiently by reducing the
specific cutting energy, which measures how much energy is
required to remove a unit volume of material. The HARVI I
or HARV1 I tools are engincered to reduce cutting energy
through optimized geometries and coatings. Lower energy
equals less thermal stress on the tool.

With advanced coatings such as Kennametal’s KCSM15A
grade engincered specifically for high-temp alloys. With its
smoother, thinner layer, it retains a sharper cutting edge, and
its enhanced abrasion resistance mitigates the aggressive con-
ditions found in nickel-based alloys. Combined with the right
coolant strategy — one with high lubricity — these coatings can
signiﬁumly extend tool life by rcducing material adhesion
and heat generation.

Increasing lubrication with high-pressure coolant systems

or minimum quantity lubrication (MQL) can significantly
reduce thermal loads, particularly with high cutting speeds.
Lubrication doesn't just cool, it separates contact surfaces,
directly reducing energy converted into heat during rubbing
and plowing stages.

In a perfect situation, most heat would exit with the chip. But
high-temp alloys have poor thermal conductivity, keeping

the heat near the tool. If the cutting tool conducts heat better
than the workpicce or chip, it ends up absorbing more of it
and wears out faster. By using tools made of materials that in-
sulate rather than conduct, such as ceramics or certain coated
carbide, more heat is forced into the chip rather than the tool.

* Time is crucial in heat transfer during chip formation. The
longer the tool remains in contact with the material, the more
heat can transfer into it. Traditional milling, which involves
longer engagement and constant contact, tends to increase
heat due to the extended machining time. In contrast, dynam-
ic milling uses smaller radial engagement and keeps the cutter
in motion with less surface contact, reducing heat buildup
and improving chip evacuation. Adjusting feeds and speeds
also plays a significant role. Lower cutting speeds can reduce
heat generation, while higher feed rates prevent rubbing and
encourage clean shearing, moving the process away from the

plowing zone.

High-temp alloys generate significant heat during cutting, requir-
ing clever coolant strategies:
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nozzles waste coolant and leave tools
vulnerable. Tools like the HARVI IV series
offer through-tool coolant delivery, flushing
chips directly from tight pockets or corners
while reducing thermal load on the tool.

“Using higher concentrations of cool-
ant helps reduce abrasive wear and manage
heat when machining high-temp alloys,”
says Katic Myers, product manager,
marketing at Kennametal. “High-pressure
through-tool coolant ensures effective heat
removal and chip evacuation, which is cru-
cial for tool life and part qualicy.”

wal
Ceramic tools offer unique advantages
when machining high-temp acrospace
alloys. Their ability to withstand extreme
temperatures makes them well-suited for
dry cutting environments where tradition-
al carbide tools would struggle.

“When we talk about ceramic tools,
we're almost always talking about a dry cut-
ting environment,” George explains. “You
need to be very careful with your setup be-
cause ceramic tools are much more sensitive
1o tool path and workpiece geometry.”

PHOTOS COURTESY KENVANETALING.




A key strategy with ceramics is man-
aging heat without using coolant. George
notes, “When we're machining high-temp
alloys, heat is a big concern. But ceramic
likes heat. So, we want to generate the
heat and get rid of it quickly.”™

George advises avoiding re-cutting
and ensuring good chip evacuation w
prevent premature wear o tool failure. He
also suggests specific motion straregies:
“Step the walls of the pockets. As you step
down, move away from the wall with each
pass. That keeps the tool away from the
heat zone and helps prevent excessive burr
formation.”

These careful toolpath decisions are
vital when coolant can't be used. By
managing heat through cutting strategy
rather than fluid application, machinists
can maximize tool life and avoid sudden

ceramic failure.

Pocketing techniques and methods of entry:

Many acrospace parts are designed wich
deep, complex packess. Proper entry strat-
egy and cutter selection make a difference,

especially in materials prone o work-hard-
ening and thermal stress. Optimizing
pocketing for high-temp alloys is crucial
Plunging is often the most direct method
of entering a pocket. This strategy involves
dropping the tool straight into the materi-

al like a drill. It requires a tool capable of
withstanding the axial loads and offering
stability during the initial entry.
“Pocketing is one of the mast common
operations in acrospace, but it can be
tricky when you're dealing with high-temp
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alloys.” George says. “Choosing the right
strategy can make all the difference in re-
ducing cycle time and prescrving tool life.”
+ Plunge entry works best for small
pockets with limited space. HARVI T
TE or HARVI II TE solid end mills

are designed to plunge directly into the
material, offering high fexibility for
tight spaces. However, it’s important to
ensure the cutting forces don't exceed
the machine’s capabilities.

+ Ramp entry is grear for deeper pockets
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and allows for more aggressive curting.

Straight-angle ramping can significant-

by reduce cycle times but requires 2

machine with the rigidity to withstand

higher forces.

Helical interpolation is the most stable

and cfficient pocketing strategy due to

lighter depth of cuts.
Corner geometry is another major con-
sideration. Oversized tools can cause ex-
cessive radial engagement in tight corners,
increasing wear and chatter.

“If you have a 1/2" radius in the
corner, then I'd use a 3/4” diameter tool,
maybe even 5/8". You need to use a small
enough tool to follow the arc of the corer
without gouging or aver-engagement,”
George adds.

Tool selection, depeh, and the required
rigidity must be balanced carefully. In
large pockets wich tight corners, a smart
method is to sart roughing with 2 larger,
more rigid tool, then switch to a smaller
tool to finish detailed areas.

Minimizing chatter and muintaining
rigidity: Chatter often comes from the ma-
chine-tool interface with high-temp alloys.
Even the best tool can fail if the spindle
or machine lacks the rigidity to absorb
cutting forces.

“Chatter occurs when ther's too much
movement besween the tool and the par,
which leads to inconsistent cuts and tool
weaz,” Myers explains. “The best way to re-
duce chatter is by ensuring your machine
s enough rigidity”

Chatter can stem from excessive tool
stick-out, weak spindles, or incorrect chip
thickness. Reducing axial or radial depth
of cur, rather than slowing down the
entire process, can help with machining.
Additionally, selecting the right tool and
tool holder will help reduce vibration
and prevent charter. Make sure your ool
selection matches the pocket size you're
machining, Using a strong spindle with
2 good connection t the tool holder can
help reduce vibrations. The key is balanc-
ing rigidity with the feed and speed to

minimize cutting forces

1€ chaster persists despite adjusting
stick-out and tool selection, reduce the
depeh of cut to lessen curting forces in-
stead of slowing down feeds and speeds.
This will keep vibrations in check with-
out impacting overall cycle time.

“Even if you have  robust machine,
the combination of a long stick-out and a
weak spindle can lead to chatter.” George
says. "It all about balancing tool size,
rigidity, and cutting force”

Cutting parameters and tool life: Tool
longevity is directly tied to cutting
parameters. Running tools at the right
speeds, feeds, and chip loads ensures
masimum taol life while preventing
premature wear. Speed is crucial when
machining high-temp alloys. A speed
too fast will burn through  tool much
quicker. It’s about finding that sweet
spo.

Just as important s chip thickness.
Too light a radial engagement withou
proper feed compensation leads to rub-
bing, not cutting, generating excess heat
and accelerating wear. Always account
for chip thinning in your calculations,
especially during dynamic toolpaths or
finishing passes.

Wil stiffness and suppart geom
When machining features like blisks, iso-
grids. or blades, geometry plays a critical
role in maintaining pare seability and
minimizing deflection. In many cases,
adjacent or curved walls help reinforce
a feature, offering opportunities ta push
past standard roughing rules.

“The curvature of the blade acrually
adds more stiffness into that part,” Davis
says. “So, these rules can be a guideline.
1 the wall has a curvature, or if it has
an adjacent wall or 3 corner or radiuses
down at the bottom = all that adds more
stiffess.”

The classic 13:1 height-to-width rule
for machining high-temp alloys such as
Inconel still applics, but features like ad-
jacent walls and internal radii can safely
stretch those limits during roughing =

especially before the final finishing passes.

the right strategics, you can stay ahead of
Machining acrospace components from the solid end milling curve in machining
high-temp alloys demands more than just  complex aerospace parts. A
the right wols, it requires a comprehensive
strategy that addresses heat, rigidity, tool-

pach planning, and part geometry. By using hitps://xennametal.cor
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NAVIGATING THE
REGULATORY LANDSCAPE:

Compliance and challenges for U.S. underground mining

Kennametal has a consistent focus on customer's sites and their operations-particularly changing
underground regulations and how the costs of doing business changes in parallel.

are filled with federal and state regulations to

U nderground mining procedures in the United States
ensure safety, environmental protection, and fair

labor practices. These highly complex regulations build

a framework governing underground mining operations

and significantly impact the industry. Here are a few key
some of the chall comp face in

achieving compliance, and best practices for managing the

costs and regulatory requirements that can incur on your

business.

REGULATORY OVERVIEW
Major federal and state r affect gl

and to promote safe and healthful workplaces for miners.
Implementation of the Mine Act includes regulations and
standards in 30 CFR Parts 1-199; rulemaking documents,
including proposed and final rules; technical amendments
to existing regulations and standards; and notice documents
that include petitions for modification of existing standards,
Information Collections (ICs), and public meetings.

The Coal Mine Health and Safety Act (CMHSA)

This act specifically targets coal mining, setting forth
comprehensive safety standards for the protection of
life, health, and property in coal mines. CMHSA discusses

mining in the USA. The Mine Safety and Health
Ad ation (MSHA) and Envir | Protection
Agency (EPA) guidelines are two primary regulatory bodies
overseeing underground mining.

Key regulations for underground mining include:

The Federal Mine Safety and Health Act of 1977 (Mine Act)
This act establishes mandatory safety and health standards
for mines to prevent death, disease, and injury from mining

34 « North American Mining » September 2024

y safety d such as:

* Proper ventilation systems must be installed and
d to control the acc of harmful gases,

such as methane, and to ensure a supply of breathable air.
Standards for roof control systems to prevent cave-ins and
collapses, ensuring structural stability in underground
mines.
Regulations on the use, handling, and storage of explosives
to minimize the risk of accidental detonations.

wvav.northamericanmining.com




Measures to control coal dust and silica dust levels to
prevent respiratory diseases such as black lung (coal
workers' pneumoconiosis) and silicosis.

Implementation of noise control measures to protect
miners from hearing loss and other noise-induced health
issues.

The Clean Water Act (CWA)

This act regulates the discharge of pollutants into the waters
of the United States and sets quality standards for surface
waters.

Federal facilities have regulatory responsibilities under the
Clean Water Act, which includes preventing water pollution;
obtaining discharge permits; meeting applicable water
quality standards; developing risk management plans; and
maintaining records.

COMPLIANCE CHALLENGES, COSTS AND BEST
PRACTICES

There are many hurdles mining companies encounter in
meeting with compliance regulations. This includes health
and safety compliance, environmental protection, and
reporting requirements. Here, we delve into some common
problems and provide some best practices.

Common challenges

Regulations are complex and require specialized knowledge
to understand and implement. Standards can change
frequently and keeping up with these changes can be
difficult. This can be particularly challenging for smaller

mining operations that may lack the necessary resources.

Technological advancements in mining techniques can
outpace regulatory changes, leading to a gap between
practice and regulation. By staying on top of technology, your
business can potentially reduce costs in the long run.

Balancing the need for mining with environmental
conservation is a significant challenge. Mining operations
must comply with environmental regulations, which can be
stringent and vary across states.

Cost of compliance

Non-compliance with mining regulations can result in
hefty fines and penalties. The cost of these fines can be
substantial, potentially running into millions of dollars
for serious violations. Compliance often requires mining
companies to make operational adjustments. This could
include investing in new safety equipment, implementing
more rigorous training programs, or modifying mining
processes to reduce environmental impact.

Regulatory compliance also involves ongoing monitoring
and reporting. This requires investment in monitoring
equipment and personnel and the administrative costs of
preparing and submitting reports. Mining operations are
often required to remediate any environmental damage
they cause and to reclaim mined land after operations are
complete. This can involve soil restoration, water treatment,
and re-vegetation, all of which can be costly.

The costs of compliance can also impact a mining
company’s long-term financial planning. The potential for
future regulatory changes adds an element of uncertainty
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and the potential for future fines or penalties. Non-
C liance can lead to rep | damage and have
indirect financial impact. A poor compliance record can

make it more difficult for a mining company to secure
financing, attract partners, or gain social license to operate in
communities.

Best practices

Familiarize yourself with all relevant federal, state, and

local regulations. Regularly review these regulations to

stay updated as they can change over time. Also, conduct
regular safety inspections and environmental audits. This can
help identify potential issues before they become serious
problems.

Provide compr training to all employ on safety
procedures, environmental regulations, and emergency
response plans. This not only ensures compliance but
also promotes a culture of safety within the organization.
Maintain open lines of communication with regulatory
agencies. If you're unsure about a certain regulation or
requirement, don't hesitate to ask for clarification.

Invest in technology to improve safety and compliance.
This could include equipment for monitoring air quality,
software for tracking compliance tasks, or machinery that
reduces environmental impact.

State regulations
State regulations can complement or exceed federal
standards, often focusing on specific regional concerns.
Changes are made to state legislation all the time, so keep up
with your current state’s laws.

Some examples include:

36 * North Amer Mining * September 2024

California

California Environmental Quality Act (CEQA): Requires

environmental impact assessments for mining projects to

identify and mitigate potential environmental damage.
California Surface Mining and Reclamation Act (SMARA):

Mandates that mining operations develop and implement

reclamation plans to restore mined land to a beneficial use.

Nevada
Nevada Division of Environmental Protection (NDEP):
Enforces state-specific regulations for mine permitting,
environmental monitoring, and land reclamation.

Nevada Revised Statutes (NRS): Contains laws governing
mining operations, including safety, environmental
protection, and reclamation requirements.

Colorado

Colorado Mined Land Reclamation Act: Regulates the
reclamation of mined lands to ensure they are returned to
beneficial use, including requirements for revegetation and
erosion control.

Colorado Department of Public Health and Environment
(CDPHE): Oversees environmental regulations related to air
and water quality, hazardous waste, and radiation control in
mining operations.

Federal and state regulations governing underground
mining in the U.S. are comprehensive and continually

lving. By under ding these ri and

| ing effective If e and risk
strategies, mining companies can ensure they operate within
legal frameworks, protect their workers, and minimize their
environmental impact.

wwaw.northamericanmining.com
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When you strive for innovation, it doesn’t get much more advanced—or cooler—than
our partnership with Kraus Motor Company. High-performance tooling and sleek
surface finishes make the perfect combination for unmatched craftsmanship. Owner
Satya Kraus shares what makes this collaboration truly
exceptional: https://heyor.ca/msxRjd @

INNOVATING
& COLLABORATING
WITH KRAUS MOTOR

THE MANUFACTURING MINUTE

‘ZKENNAMETAL

Kennametal and Kraus Motor Innovate Together

o the Next Level [ dy it (-]

KRAUS
~MOTOR CO.

Watch later

Watch on (€3 YouTube

When you strive for innovation, you can't gst much mora advanced or even cooler than the partnership betwsen Kennamstal and Kra: r. High-
performancs tooling and sleek surfacs finishes maka the perfect combination for unequaled craftsmanship.

Kraus Motor is a custom CNC shop that designs and manufactures ergonomics, suspensions and braking systems for motorcycles. Their focus is on
consumer products basad in an industry that is all about aesthetics and quality of finish. And that is super importent to them becsuse each product is

front and center for the customer fo see.

When Kannametal lsarned that Kraus Motor had besn fighting with differant tooling for their aluminum and stain stesl products to obtain the right
finish quslity they needsd, our represantstives stepped in and presentad solutions to solve their machining challengss.

paople who know what you're talking sbout -- and ars machinists
n Thara's somebody there who understands what you're talking

us, Oviner of Kraus Motor Co.

*The qus! tooling h ean great The support and being able to speak

and have done machining makss & big difference whan you hava a technical qu

sbout end has soma axperien h fi w that with Kennametsl” - S

Kraus Motor runs a ton of tooling through their shop and is making a big push to transform a majority of their drilling and milling soluticns to Kennametal
&nd programmer: preciste the Kennamst: ms, tooling. and catalogs. A ksy bensfit is the ability to load

ms directly

Satya highlig! at hi
tooling modals into theil

As a leader in their industry, Kraus Motor designs and fabricat eir products using lathes, 5-axis machinas and horizontal and vertical machinas. Some
of their complex tooling includes the uss of 3D machining for their ball-end finishes, With so many machines and the need for sevaral typss of tools

including ion cut-off inserts, Kennametal provides innovativa options st aval ge of product development

[Kennamstal is] creating product sets across the board. They do drills well. They do insarts wall. We'ra gstting really good finishes out of the mills. You

h companies that ars continuing to develop;' said Satya.
continues to shift towards psrformance, ergonomics has bacome Kraus Motor's primary focus, Their research and development taam,

composad of experiancad riders, undsrstands what customers saek to experianca.

Ergonomics is the first thing we attack. We set that biks up for the individual. If thay are comfortabls on that biks, they are confident on that bike. Then
they are going to bs ebls to use the OEM performance 1o its extant befors they start edding soms really high-grade suspsnsion and braking
technologiss!’ - Kraus said
Kraus Motor is dedicated to producing products that requirs multiple oparations and have featuras that must bs precissly eligned with sach other. Wi
Kennametal's pracision tooling solutions and Kraus Motor’s dedication to cresting a8 new functional experisnce for the ridar, their partnership is sat t

push the boundaries of motorcycle design and manufacturing.




Kennametal's dedication to innovation and quality has made it a leader in turning
‘Z KENNAMETAL tools, continuously pushing the boundaries of materials science and machining KEN NAM ETAL’s
technology. Since its founding in 1938 by metallurgist Philip M. McKenna, the
company has revolutionized metal cutting, especially with turning tools, enhancing H ISTO RY OF FI RSTS
their speed, durability and efficiency. This breakthrough not only transformed the
machining industry but also established Kennametal as a leader in turning tool CVD co ATI N Gs
technology, delivering advanced solutions for the most challenging environments

in manufacturing today.
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We develop and manufacture advanced CVD and PVD coated grades
that are continuously at the forefront of the turning industry.
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industry in the late 1930s to leading today’s innovations in turning, our legacy in metal precision and value in your complex small parts and micro machining. Save up to 20%

cutting is anything but ordinary. Discover how decades of expertise, engineering

when you purchase TopSwiss bushing style or premium double-end style kits for better
breakthroughs and trusted performance continue to shape the future of turning. Dig

value over individual tools. Available in both inch and metric sizes. Explore TopSwiss K= "/ #KMTBorn2Turn Giveaway
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New Products

Innovations 2026 | 01

KenCut™ Micro MEMM

High Performance Micro End Mills

II\

Advanced 3 and 4-flute designs for
higher metal removal ra
Cptimized carbide grade for

d fracture resistance, stability
and reducad daflection
Gash design with comer protection
for extended tool life, preventing
chipping
Extendad nack geomstry for battar
reach and stability in smaller spacas
Standard offering from 0.2mm to

1.0mm, with custom sizes on raque:

FBX Drill
Medulsr Drill for Fist Bottom Holss

emoval on large metal plat
or forgings
Flat bottom drill point eliming
radial forces, for application
lowar horsepovier
Bolt Taper Flange (BTF) connaction
provides maximum tool stiffness
M4 clamping screws ensurs
maximum stability, even during
heavily interrupted cu
Enlarged fluts enhances inboard
insert essembly;, allowing usags for
standard wrenchss

KM™ Micro HPCR

High Pressure Dual Cooling Units

Dual coolant dslivery system for

raduced t and enhanced chip

control cutting-edgs

KM Micro thres-point contact (1 face

and 2 tapers) provides & strongar

clamping conn:

Easy insart raplacemsant with front

clamp design for reaching tight

spaces

Flexible quick-change capebilities

with A4™, Beyond Evolution™ and
ng-hsad sty

Beyond Evolution™ Bolt-On Heads

Modular Grooving and Turning

arrated connection secures
to boring bar for batter
amic performance

for better accuracy

Through coolant tachnology reduces
heat on insarts and provid

chip flow, extsnding tool lifa

MQL Shrink Fit and Hydraulic Tool

Holders

Leading-Edge Tools for Environmentally

Friendly Machinin.

‘Contact an Expert

Unlock the Full Potential of MQL with DIN-Standard Tool Holders

Boost machining efficiancy and optimizs coolant uss with DIN-standard Minimum Quantity Lubrication (MQL) tool
holders—designed for machines equippad with MQL capsbility. Qur hydrsulic and shrink fit holders support MQL1 and
MQL2 systoms, halping you realize the full bansfits of MQL in aluminum machining. with suitsbility for selact cast iron
and stesl spplications. Available in HSKA3A and HSK100A connecticns, thesa holders reducs lubricant wasts, lower
operstional costs 6nd minimize environmental impact

Thase tool holders ere designed for MOL-ready systems and ara available in

MOL1 - Cost-effective single-channel system for general machining

MQL2 - Exira-efficisncy dusl-channal system ensuring better lubrication for complex machining and critical
spplications

Hydraulic holders offer effortless handling and ultimate precisicn

Shrink fit holders provids low runsut and narrow arveleps for high-performance machining

Available shrink fit configurations include short and long geugs lengths with fine balancing scraws

NEW! KM™ Micro HPCR: Precision Cooling at Every Turn!

KM Micro HPCR clamping units are ths latast addition to the KM Micro platform, The through coolant clamping units for
smaller toolholders faaturs a flaxibls modular dssign including a riser and nozzle that provides optimal cocling to the
furning insert’s cutting edge, Additienally, an intarnal port channels coclant directly inte the cutting heads of grooving and
cut-off tools.

Optional dual coolant dalivery system for reduced heat and enhanced chip control at the cutting sdge
Easy ingsrt replacement with front clamp dasignad heads for Swiss-type Iathas

Flexible quick-change capabilities with new A4™and Beyond Evolution™ heads for cut-off and greoving
Shanks avsilable in 12mm, 18mm, 1/2" and 5/&" shank sizes

Primarily for Swiss-type lathes, but compatible with & wide range of machines
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