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MAKING THE GRADE

Using the right carbide inserts helps overcome
any issues that might arise when rough turning steel.

By Alan Richter

espite a growing trend of light-

weighting vehicles, as well as
products produced by other in-
dustries, steel parts still represent
a sizable share of the market, and
a large percentage of those parts
must be turned.

“Machining of steels is quite com-
mon,” said Sarang Garud, product
manager for turning, drilling and
boring at Walter USA LLC in Greer,
South Carolina. “However, many
well-known challenges exist.”

For example, he said steel with
a low carbon content, such as AlSI
1018 carbon steel, often produces
long, stringy chips that are difficult
to control when turned. To over-
come that, Walter USA offers a vari-
ety of chipbreaker options like FP5
and MP3.

In addition, Garud noted that
steel workpieces tend to be abra-
sive, and a hard insert grade, such
as WPP10G, can resist the resultant
flank wear. Crater wear is another
possible pitfall, especially when a
parts manufacturer turns at a high

cutting speed to boost productivity.

“Walter's WPPO5S and WPP10G
might be the best grades to com-
bat crater wear,” he said.

Instead of a hard grade, Garud
said a tough grade can do the trick
when turning steel with a potentially
problematic forging skin or casting
scale. He recommends WPP30G
or WKP30S grades for those
applications.

Another common issue when
rough turning steel is notching
at the depth of cut when a work-
piece has a poor surface condition

As workpiece materials and machining operations have become more complex, so have the tools and coatings to boost

metalcutting productivity for manufacturers.
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@ Making the Grade

because of the presence of scale,
contaminants or welds, said Rob-
ert Bokram, product manager of
cutting tools for Schaumburg, Illi-
nois-based Ceratizit USA Inc., who's
based in Warren, Michigan.

“Proper insert edge design is
critical to help mitigate this,” he
said, “but a common strategy is to
vary the depth of cut over time to
disperse the effect across the cut-
ting edge.”

However, Martin Dillaman, global
manager of engineering/appli-
cations and project manager for
Greenleaf Corp., emphasized that
chip control is the biggest chal-
lenge when turning steel.

“If chips are not evacuated prop-
erly,” he said, “they can end up being
re-cut, fracturing the cutting edge
and causing shortened tool life.”

Grade Selection

Although the Saegertown, Penn-
sylvania-based company is tra-
ditionally known for its ceramic
grades, Dillaman said Green-
leaf recommends its GA5035 and
G5125+ carbide grades as the pri-
mary choices for rough turning
steel. When better wear resistance
is required, the toolmaker offers
its GA5025, GA5026 and G-9230
grades. For enhanced toughness,
G-5135, GA5125 and G-915 grades
are available.

“There is a commitment to con-
tinually developing our carbide
grades using the latest technology
to help advance the capabilities of
our customers,” he said. “Depend-
ing on the alloy of steel, require-
ments of the application and ma-
chine capabilities, we have many
options available to help find the
best solution for the customer.”

Bokram added that grade selec-

A selection of G5125+ inserts is shown.

tion is driven by machining param-
eters and part configuration, and
the goal is to select the hardest
grade that can be used without ex-
periencing edge breakage or other
premature failure mechanisms that
shorten tool life.

"With a possible application
range from P05 to P40, the P05
grade would be ideal,” he said.
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“"However, in the real world ma-
chining conditions rarely allow
for this ideal. P15 to P35 is a more
typical range for steel roughing
applications.”

For medium roughing applica-
tions, Bokram recommends a dou-
ble-sided insert with Ceratizit USA's
-M70 chipbreaker, which is avail-
able in three grades: CTCP115-P,

Greenleaf

CTCP125-P and CTCP135-P.
CTCP115-P is for continuous turn-
ing at elevated surface speeds,
CTCP125-P is a universal grade that
covers a broad range of machin-
ing conditions, including slight in-
terruptions, and CTCP135-P is for
challenging conditions, such as in-
terrupted cutting or turning sur-
faces with scale or welds. All the

grades enable wear detection so
an operator can visually determine
which edges are used and the level
of tool wear.

“This assures that all edges are
used and inserts are rotated prior
to edge failure,” he said.

Protective Shell

Although uncoated insert grades
are still widely applied to machine
heat-resistant superalloys and tita-
nium alloys, Garud said uncoated
grades are not recommended for
cutting steel. Typically, CVD-coated
grades are most effective for steel,
such as Walter USA's WPP20G.

Advances in coating technolo-
gies have enabled coated carbide
to be nearly as smooth as uncoated
polished carbide, Bokram said, so
there are very few cases in which it
is not beneficial to use coatings to
extend tool life.

He concurred that CVD coatings,
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@ Making the Grade

which are usually 10-pm-to-20-pym
thick (0.0004" to 0.0008"), are more
effective for rough turning steel
than PVD coatings, which are lim-
ited to about 10-pum thick.

“This translates directly to longer
tool life,” Bokram said.

In addition, a roughing insert
tends to run at a moderate surface
speed, which he said doesn’t gen-
erate enough heat to oxidize a PVD
coating and activate its wear- and
heat-resistant configurations.

"CVD coatings are already oxi-
dized,” Bokram said. “They don't
need heat to transform their
structures.”

To resist heat deformation when
turning at high cutting speeds,
Garud said Walter USA's WPP0O5S
grade has a coating with a high
aluminum-oxide content and a Ti-
gerTec Silver coating.

“This grade allows speeds in ex-
cess of 1,200 to 1,300 sfm (366 to
396 m/min.) in some steels,” he said.

For abrasion resistance, Garud
said grades with hard and refined
substrates, such as WPP10G with
the latest TigerTec Gold coating,
are suitable. For thermal shock re-
sistance, a tough grade with a rel-
atively large-grain substrate and

a high cobalt content, such as
WPP30G or WKP30S, works best.

“The toughness is able to with-
stand the cracking tendency that is
introduced by thermal shocking,”
he said.

Garud said those grades for ther-
mal shock are also suitable for inter-
rupted turning, in which an insert
is hammered and punished. When

faced with exceptionally interrupted
cuts, end users should consider sin-
gle-sided negative inserts.

“They provide (a) robust and
high-precision seating surface,
along with a wide-open chip groove
and robust cutting edge,” he said
“This combination tends to with-
stand the interrupted cuts very well.”

Dillaman said in addition to using
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@ Making the Grade

an insert with a tough substrate, reducing the speed
and feed through the interruptions is helpful. Also, tak-
ing a maximum DOC and having rigid workholding
help reduce vibration.

It's important to stabilize the cutting edge during in-
terrupted cutting. Therefore, Bokram recommends using
an insert with a corner radius that is as large as possible.

"Additionally,” he said, “look for chipbreaker designs
with substantial protected edges.”

Geometries at Work

Various insert geometries come into play when
rough turning steel.

“In all cases,” Bokram said, “a protected edge is re-
quired for stability.”

Typically, a flat or slightly positive land provides
that protection, which can range from 0.254-mm-to-
0.356-mm wide (0.01" to 0.014") for medium roughing
and 0.356-mm-to-0.508-mm wide (0.014" to 0.02") for
heavy roughing.

Bokram added that the feed rate must equal or ex-
ceed the land width to form chips properly.

Walter USA

The HUS is a single-sided, heavy-duty roughing geometry that also
has a sharp, positive rake angle.

“Chip formation is also heavily influenced by the chip-
breaker design behind the land,” he said, “and much
time is spent optimizing these designs based on the
range of materials that might be machined and the range
of feeds and speeds that are desired for that design.”

An effective rake angle is also required, which
Bokram said should range from 12 degrees to 20
degrees depending on the size of the insert and
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chipbreaker and the application.

“The critical performance characteristic is to be able
to curl and break the chips across the entire application
range of that chipbreaker design,” he said.

Dillaman added that if the rake is not steep enough
or the chipbreaker groove is too shallow or wide, the
workpiece material will not break and may create long,
stringy chips.

For CVD-coated inserts turning conventional steel,
Garud said Walter USA labels the geometries RP (R
for roughing and P for the ISO P material group, which
is steel). HU geometries (H for heavy duty and U for
universal ISO P and M material groups, in which M is
stainless steel) are suitable for turning stainless as well.
Turning stainless, however, might require a PVD coat-
ing, and the HUS geometry is available in both CVD
and PVD grades.

“Typically, stainless steels need sharper geome-
tries to shear the metal better and also higher positive

A GA5035 insert rough-turns steel.

Greenleaf

strausak

Rollomatic Group
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‘In all cases, a protected edge is required for stability.’

@ Making the Grade

rakes,” he said. “Both of these func-
tions are complemented by PVD
grades.”

In addition, Garud said HU5 is
a single-sided, heavy-duty rough-
ing geometry that also has a sharp,
positive rake angle.

“This makes it a ‘low cutting pres-
sure’ geometry ideal for both stain-
less steels and steels,” he said.

Garud said another HU geometry
that's effective is the HU7, which has
avarying thickness of the protective
chamfer to not only reinforce the
cutting edge but help control chips
and reduce cutting forces.

In general, he noted that protec-
tive chamfers to reinforce cutting

edges make the cutting geome-
tries robust.

"Wavy cutting edges and higher
rake angles make the same geom-
etries shear the material better,”
Garud said, “thus reducing cutting

contributors

Ceratizit USA Inc.
800-783-2280
www.ceratizit.com

Greenleaf Corp.
814-763-2915
www.greenleafcorporation.
com

Walter USA LLC
800-945-5554
www.walter-tools.com

forces and allowing a weaker ma-
chine tool to perform heavier-duty
cuts for the same horsepower.”

When it comes to carbide in-
sert designation, Dillaman said the
80-degree insert, CNMG, is the
most common, followed by the tri-
gon style, WNMG.

"These geometries offer the capa-
bilities of a larger depth of cut while
still providing relief along the face
and turned diameters when machin-
ing to square shoulders,” he said.

Whether for automotive, aero-
space, railroad, mold and die or a
host of other applications, heavy
rough turning of steel will continue to
be commonly performed and man-
ufacturers with properly designed
carbide inserts in their toolrooms will
continue to reap the rewards. CTE
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Air Quality Issues for Turning

Turning can generate a significant
amount of dust, smoke and fumes,
which affect air quality if not properly
controlled. Like grinding, turning
produces a mix of coarse particulate
and fine particulate or fumed material.
There may also be oil mists from
metalworking fluids. Specific health risks
vary depending on the types of materials
turned and the size of the particulate
produced by the turning process.

Common health impacts include:

® Respiratory irritation. Dust, fumes
and aerosols generated during turning
can irritate the eyes, nose, throat and
lungs, causing symptoms like coughing,
sneezing, shortness of breath or asthma.

= Allergic reactions. Some people
may be allergic to certain types of dust,
especially from plastics and specific
metals, and might experience allergic
reactions, such as skin rashes and hives.

® Cancer. Long-term exposure to
particular types of dust and fumes can
cause cancer of the lungs and other body
systems.

= Metal fume fever. Inhaling metal
dust and fumes can cause a flu-like
illness with symptoms like fevers, chills,
headaches and muscle aches.

® Neurological damage. Exposure to
dust and fumes from certain metal alloys,
such as stainless steel, is associated with
neurological symptoms like headaches,
dizziness, fatigue, memory problems and
tremors similar to Parkinson's disease.

® Unpleasant odors. Odors can be
generated during turning processes,
creating an unpleasant work environment.
This may make it more difficult to attract
and keep good team members.

= Slip and fall hazards. Mists from
coolants and lubricants used in turning
end up on the shop floor if they are not
captured, creating a hazardous work area.

Proper ventilation and dust collection
are essential to mitigate air quality issues
associated with turning.

A source capture system is most
effective at removing dust, fumes and
aerosols from the breathing zone. Robotic

turning processes should be enclosed
or hooded to prevent these particulates
from propagating through a facility. For
manual turning, fume arms or backdraft
or downdraft tables may be used.
Source capture systems should be
designed to effectively capture the

particulate. Ensuring that designs are

close to the particulate generation point

while not interfering with employee

work areas is critical. Always look at the

direction of particulate generation when

designing an efficient system.
continued on Page 40
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The Senturion dust collector
reportedly protects against
any type of particulate,
including the mix of fine and
coarse particulate that turning
produces.

Air Quality Issues
for Turning
continued from Page 39

The source capture system should be
connected to a dust collector to filter the
air. If oil mists are present, the collector
must be fitted with appropriate filtration
for mist. If both particulate types are
present, multiple filtration stages could
be necessary.

Keep the area well ventilated to
remove remaining solid particulates and
aerosols and carry away excess heat. A
makeup air system may be needed to
bring fresh air back into the facility.

Personal protective equipment,
such as respirators, should be used as
a last resort if engineering controls like
dust collection and ventilation cannot
bring down particulate and aerosol

system design.

Upgrading ventilation
and dust collection systems
protects workers and
keeps facilities compliant
with OSHA regulations.

Itis best to work with a
knowledgeable engineering
firm when making design
decisions.

For more information
about RoboVent in Sterling
Heights, Michigan, call 213-

concentrations in the breathing zone to ' robovent  682-2164 or visit www.
acceptable levels. robovent.com.

Ventilation and dust collection systems  laid out by ACGIH, ASHRAE and NAFA - Senior Application
should be designed using best practices  for ventilation system and air filtration Engineer Mike Meyer
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