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This article is about comparison of the wear of indexable CNMG carbide inserts from two different man-
ufacturers when turning austenitic stainless steel 1.4404, which is not intended as the primary material to
be machined from the point of view of the tested inserts. The main goal was to detect the different course
of wear after testing inserts of the same type according to ISO 6987 showing the connection between the
design and processing of the inserts in connection with the selected cutting parameters. The type of wear
that was observed was the main flank wear VB..x, depending on the length of the machining time. Op-
tical and electron microscopes were used to analyze the flank wear. According to the assumption, it was
found that the layout of the cutting edge geometry and coating layers has a noticeable effect on the degree
of wear of the evaluated cutting inserts. At the same time, it was found that the tested indexable inserts
achieved very good service life values despite the fact that the tested material does not belong to the
primary use group. Evaluation of cutting tool wear has a major economic potential for manufacturing
companies attempting to minimize costs by trying to use as many universal cutting tools as possible or
looking for opportunities to expand the applications of already used cutting tools.
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1 Introduction simultaneously researching the cutting tool market,
purchasing several sets from multiple manufacturers,
and conducting a series of trials to select a cutting tool
from the data obtained with the best ratio of its pur-
chase price and lifetime [4].

In the long therm, the cost of selecting a suitable
cutting tool appears to be quite marginal compated to
the costs associated with inappropriate selection of a
particular cutting tool [6]. Manufacturing companies
are increasingly aware of this fact. Despite its limits in
terms of the possibilities of using special measuring
devices, in which manufacturing companies are reluc-
tant to invest due to their limited usability for other
activities |7, 8], laboratory research of phenomena oc-
curring during the machining process has a very sig-
nificant potential for commercial use in practice [9,
10]. The way to reduce the complexity of laboratory
research is to focus on testing such cutting tools that
can withstand the highest possible number of applica-
tions within the company (and ideally are already in
real use). Such a cutting tool can be tested in terms of
its limits, either for primary or alternative use cases,
which the company could use in terms of production.
From the point of view of tool life, we can

Coated indexable inserts made of cemented car-
bides belong to the already commonly known type of
cutting tools that have their place in the portfolio of
manufacturing companies. A fundamental aspect af-
fecting the process of machining is the appropriate se-
lection of the cutting tool based on its parameters and
properties. This is mainly about the geometry of the
cutting edge and its subsequent change during ma-
chining, which is related to the quality of processing
and the design of functional surfaces such as, for ex-
ample, the chip shaper [1]. At the same time, it is nec-
essary to take into account the appropriate selection
of the tool from the point of view of use on a specific
type of machined material. The increasing cost of
tools, despite the growth in costs of energy, material
and employee wages, cannot be taken lightly [2]. How-
ever, from the point of view of financial and time (or
personnel) capacities, a manufacturing company rarely
decides to invest in research, or at least to carry out a
test series of the wear of cutting tools for a specific
production process [3, 5]. This would involve identi-
tying and purchasing suitable test material or using in-
house material (thus reducing self-inventory) while
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hypothetically orient ourselves according to the
manufacturet's recommendations for the given type of
machined material. However, these recommendations
are based on testing on standard materials under spe-
cific cutting conditions that may not match the spe-
cific needs of the manufacturing company. Based on
this, it can be assumed that under specific conditions,
cutting tools can achieve a worse, equal or even better
service life during the machining of materials in terms
of primary and alternative use recommended by the
tool manufacturer [11, 12].

A number of scientific studies deal with the opti-
mization of the cutting process by adjusting individual
cutting parameters. Due to the enormous amount of
data that needs to be monitored and recorded during
the machining process, several methodologies are
used, e.g. Taguchi method or means of analysis of var-
iance (ANOVA). Apart from the economic aspect,
these procedures currently also have the motivation to
take into account the importance of the ecological as-
pect of waste management [13, 14, 15]. The possibil-
ities of recycling used or no longer usable cemented
carbide cutting tools are constantly evolving and there
is a general effort to make the recycling process as ef-
ficient as possible. However, despite modern recycling
procedures, the use of dangerous chemicals is still re-
quired, due to the different composition of tools,
worn tools need to be thoroughly sorted, and last but
not least, even the packaging of cutting tools cannot
be unified in terms of material due to the specific re-
quirements of cutting tools [10]. For these reasons, the
maximum use of existing cutting tools (except for spe-
cial applications) is an opportunity to reduce material
and personnel costs.

2 Experiment

Obtained data presented in this article are part of a
long-term research study of cemented carbide cutting
tools wear carried out at the Faculty of Mechanical
Engineering of the Jan Evangelista Purkyné University
in Usti nad Labem in cooperation with the Faculty of
Agriculture and Technology of the University of
South Bohemia in Ceské Budéjovice. Part of the re-
search is also cooperation with the manufacturing
companies. The experimental material, the equipment
used and the evaluated indexable cutting inserts with
selected cutting conditions are described in the follow-
ing text. Process of machining was performed on a
Doosan Lynx 220LM CNC lathe (Seoul, Korea) with
installed a Fanuc i-series control system. The tested
cylindrical samples with initial diameter of 50 mm and
a length of 330 mm were machined to final diameter
of 23 mm due to ensure the stability of the system.
The standard clamping of the test workpieces was in a
CNC lathe chuck with a tailstock at the opposite side.

The cutting parameters were unified to ensure the sta-
bility of the machine-tool-workpiece system during
cutting process. Values of cutting speed v. for the ex-
periment was chosen to be 80, 100 and 120 m*s™!, the
depth of cut ap was set to 1.5 mm, and the feed rate £
was set to 0.3 mm-rev~! so that the experiment could
be closer to the cutting conditions used in conven-
tional real-world machining. The stability of the cut-
ting process was ensured by a series of preliminary
tests to determine the appropriate parameters of depth
of cut ap and feed rate f used in this research. As a
criterion for the cessation of the machining phase, the
durability of the cutting edge for a given indexable cut-
ting insert or the achievement of wear of the main
flank VB at the level of 0.3 mm was determined.
This value was chosen based on the recommendations
used in industrial practice for a ridge wear limit of 0.3
to 0.5 mm for coated carbides [17]. Tool wear progres-
sion as a function of tool engagement time was ob-
served using an Olympus SZX10 stereomicroscope
(Olympus Corporation, Tokyo, Japan) equipped with
a Bresser MicroCam-1I digital camera (Rhede, Ger-
many) equipped with measurement software. The
measurement of VB, was realized after each removal
of the machined material, i.e. when the process was
stopped, the VBD was removed from the tool holder
and measured by the micrometric method. The disad-
vantage of this method is that it is laborious and time-
consuming. However, this is a reliable method of
measuring cutting tool wear, which is why the proce-
dure was chosen. Subsequently, the size and extent of
wear of the indexable insert was evaluated using a
Tescan Vega 3 scanning electron microscope (Tescan
Orsay Holding as, Brno, Czech Republic) supple-
mented with a Bruker X-Flash analyzer (Billerica, MA,
USA), which was used to map the elements of the
worn cutting tool [18, 19]. The use of a scanning elec-
tron microscope (SEM), which uses primary and sec-
ondary electrons created by interaction with the atoms
of the sample surface to form an image, makes it pos-
sible, compared to standard microscopy, to take the
resulting photo at high magnification with a high
depth of field preserved. Using the detector, the re-
flected electrons are processed into the resulting sharp
image of the observed surface [20, 21]. For the pur-
pose of identifying different types of wear and their
localization, electron microscopy represents one of
the possibilities to analyze with great accuracy the
changes that have taken place on the cutting tool and
to relatively effectively determine the individual parts
of the tool-workpiece system (e.g. in the case of using
the aforementioned mapping of elements) [22, 23].

2.1 Experimental material

Testing was carried out on material 1.4404 accord-
ing to CSN EN 10027-2. This stainless steel used in
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industrial environments is particularly resistant to pit-
ting in the presence of chlorides. It resists sulfuric acid
and phosphoric acid very well. Steel 1.4404 has very
good weldability without the risk of intergranular cor-
rosion occurring in the thermally affected area. In
need to achieve mirror surface, is i difficult to achieve
it by polishing. It is appropriate use this material for
cold forming applications and it has good workability.
Steel 1.4404 is used for welded constructions in ag-
gressive industrial environments, for the manufacture
of pressure vessels and components in the pharma-
ceutical, chemical and textile industries. In need of pu-
rity of the product, is it possible to use 1.4404 material
for contact with food and dishes. [24]. According to
the chemical characteristics, steel 1.4404 should be
austenitic or austenitic-ferritic. This was confirmed af-
ter making a metallographic cut, which was subse-
quently etched and examined on an Olympus LEXT
OLS 3100 laser confocal microscope. The expected
austenitic structure of the delivered steel 1.4404 ac-
cording to CSN EN 10027-2 was proven. The image
of the etched structure also shows local grain twin-
ning, which probably arose due to the chemical com-
position of the tested steel, see Fig. 1 [25].

- = kK
- PR ST

Fig. 1Etched strucutre of 1.4404 according to CSN EN
10027-2, magnified 200x

The chemical composition of experimental
material after electrospark analysis carried out on a
Bruker Q4 TASMAN is shown in Tab. 1. Chemical
analysis of the tested material confirmed compliance
of chemical constitution according to the standard, see

Tab. 2 [24].

Tab. 1 Chemical composition of the experimental steel 1.4404 according to measnrements Q4 TASMAN [wt. %]

C Mn Si Cr Ni Mo P S
0.022 1.407 0.578 17.24 10.6 2.007 0.041 0.007
Tab. 2 Chemical composition of the experimental 1.4404 according to CSN EN 10027-2 [wt. %]
C Mn Si Cr Ni Mo P S
<0.03 <2 <1 16.5-18.5 11-14 2-25 < 0.045 <0.03

A sample was taken from the tested blank for hard-
ness analysis. Vickers and Rockwell hardness measure-
ments were performed by applying ten indentations of
the indenter evenly distributed across the cross-sec-
tion of the sample taken. Based on the obtained values
of hardness according to Vickers HVos = 219 + 10.6
and hardness according to Rockwell HRC = 18 £ 0.9,
the expected hardness of the supplied material was
confirmed as 1.4404.

2.2 Tested indexable cutting inserts

CNMG 120408 type indexable inserts were chosen
for the purpose of the experiment. This type was cho-
sen based on the high frequency of use by manufac-
turing companies in practice. The reason is the wide
range of uses of VBD type CNMG in terms of tech-
nology (turning, milling, drilling, reaming), when due
to its design, this type of insert allows the use of higher
f (up to 0.5 mm/rev) and can withstand higher cutting
forces and higher cutting temperatures during machin-

ing superalloys, for example (up to 1300°C). A disad-
vantage may be a higher tendency to generate vibra-
tions. The design of the VBD is specified by the CSN
ISO 6987 standard. The aim of the experiment was to
evaluate the course of wear of CNMG 120408 type
inserts during machining of material that is not in-
tended for the primary machining group. For that rea-
son, inserts with primary application area P (carbon
steels, ferritic stainless steels and alloy steels) were se-
lected, while testing was carried out on material corre-
sponding to application area M (cast steels, austenitic
stainless steels and ductile irons). The first representa-
tive is the CNMG 120408E-FM GRADE T9325 in-
sert, see Fig. 2, whose main support material is classi-
fied as a functional gradient substrate of the HC type,
composed of tungsten carbide WC with a cobalt
binder [25]. Using EDX analysis, a TICN coating with
a thickness of 7.2 = 0.5 um and an Al,Oj coating with
a thickness of 5.1 + 0.2 um were identified.
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Fig. 2 Photo of CNMG 120408E-FM T9325 (a), EDX
analysis of CNMG 120408 E-FM T9325 coating layers (b)

Fig. 3 Photo of CNMG 120408-EG AC8025P (a),
EDX analysis of CNMG 120408-EG AC8025P coating
layers (b)

The chip breaker with the manufacturer's designa-
tion FM is designed with positive geometry and is in-
tended for finishing to semi-roughing machining of
steels and cast irons, or superalloys. CNMG 120408E-
FM GRADE T9325 is primarily designated for ma-
chining of group P materials. Alternative use is recom-
mended by the manufacturer for machining groups M
and K [26]. The second insert tested is the CNMG
120408-EG AC8025P. It is a plate with a HC-type
substrate coated with layers of TiCN, AlO3 and TiN

[26]. EDX analysis proved the presence of a TiCN
coating layer with a thickness of 9.9 = 0.1 um, an
AlOs layer with a thickness of 4.3 + 0.3 um and a TiN
layer with a thickness of 1.5 * 0.1 pm, see Fig. 3.

According to the manufacturer, the EG type chip
breaker together with the deposited coating layers
should have an effect on reducing the tendency to
crack on the blade, and at the same time, this type of
edge construction should resist pitting wear well
(thanks to the spherical shape on the VBD face) and
should retain its strength even after increase in wear
[27].

3 Results

After reaching the limit value of wear VBma = 300
um, the obtained data were analyzed and based on
them a tool life graph was compiled for individual in-
serts showing the development of the measured max-
imum wear of the main spine of the insert VBmax de-
pending on the length of time T [min], after which the
edge was in engagement, for each specified cutting
speed until the time limit value is reached. It is a com-
plex graph comparing the smoothness or continuity of
the courses with each other between the individual de-
termined cutting speeds ve. In Fig. 4. a graph of
CNMG 120408E-FM T9325 wear is shown depend-
ing on the time of the tool in engagement and the spe-
cific cutting speed. Each cutting speed has its own spe-
cific mark, and from the highlighted value of the
VBmax main flank wear limit at the level of 300 pum,
there are vertical lines that show on the timeline the
moment when the wear limit is reached at each cutting
speed. During the machining of material 1.4404, at v.
= 80 m'min' the service life T = 36.53 min was
reached, at v. = 100 m'min-! the service life T' = 27.27
min was reached and at v. = 120 m-min! the service
life was reached T = 24.1 min.

450
425 [~| ==#=80 m/min
400 |
375 || =#=100 m/min
- ®
350 120 m/min /
325 - /
300
275 g /
E t 1| 7V 7 1 1 71 T
£ 250 ; .
% 225 ; : :
8 200 : : :
175 7 ' i
! ! 1
150 : : :
125 i i i
100 ! 7 i
75 - 1 ! 1
/ : ; !
S0 _I i i '
1 L] 1
2; L! T120! T100, Tso }
0 25 5 7.5 10 12.5 15 20 225 25 27.5 30 325 35 37.5
T [min]
Fig. 4 1B ux wear progressions of CNMG 120408-FM GRADE T9325 after turning 1.4404 austenitic steel
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In Fig. 5. a graph of CNMG 120408N-EG
AC8025P wear progression is shown depending on
the time of the tool in engagement and the specific
cutting speed. During VBD testing on material 1.4404,
at vc = 80 m'min‘!, machining was interrupted after T
= 60 min due to the saving of test material for other
sub-parts of the experiment — thus the limit wear rate

450

425 -} —4=—80 m/min

400 —#— 100 m/min
375
350
325
300

120 m/min

of the main spine VBma was not reached at all. This
value was included in the tool life evaluation as part of
the experiment, even though the VBD could continue
to be machined in terms of lifetime. At ve = 100
m-min the service life T = 44.24 min was reached

and at v = 120 m'min-! the service life T = 22.89 min
was reached.
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Fig. 51/B,u wear progressions of CNMG 120408N-EG ACE025P after turning 1.4404 austenitic steel

In addition to the analysis of wear processes, after
reaching the main flank wear limit, individual inserts
were examined using SEM in order to identify the de-
gree of wear and individual types of wear. The images
are sorted according to the cutting speed, and the solid
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Fig. 6 SEM analysis of worn CNMG 120408-FM GRADE T9325 after cutting 1.4404 austenitic steel
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In Fig. 6, the worn surfaces of the main flank and
face of the CNMG 120408-FM GRADE T9325 insert
are photographed using SEM. SEM analysis
confirmed the commonly occurring wear types char-
acteristic of cemented carbide cutting tools. These are
the presence of a flank wear, a crater wear on tool face,
notch wear on the main flank and on the face of the
tool [28]. The degree of wear was dependent on the
location of the functional area of the cutting tool and
the applied cutting speed. At the cutting speed v = 80
m-min-!, wear of the outer layer of the Al,O3 coating
to the level of the TiCN coating was identified in the
area of the wear surface of the main flank. BUE was
also identified in this area. In the area where the chip
leaves the edge surface, wear in the form of notch
wear was identified up to the level of the substrate WC
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main flank wear
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+ Co. A layer of TiCN was also exposed below this
area, probably by abrasion of the outgoing chips. The
TiCN layer and the substrate were also exposed on the
face of the tool in the area related to the departure of
the chip from the cutting edge surface. A similar wear
distribution was also achieved at a cutting speed of v,
= 100 m*min-! with the difference of a larger BUE of
the workpiece material at the chip exit point on the
main flank and along the edge line on the tool face.
After reaching the wear limit at a cutting speed of v
= 120 m'min-!, wear in the form of notch wear was
practically not visible, while a larger amount of ad-
hered material of the workpiece in the form of BUE
was identified precisely in the area of cutting contact
between the cutting edge and the workpiece.
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Fig. 7SEM analysis of worn CNMG 120408N-EG AC8025P after cutting 1.4404 anstenitic steel

The same analysis of the worn CNMG 120408N-
EG AC8025P insert was performed using SEM, see
Fig. 7. SEM analysis confirmed commonly occurring
wear types characteristic of cemented carbide cutting
tools. These are the presence presence of a flank wear,
a crater wear on tool face, notch wear on the main
flank and on the face of the tool. The degree of wear
was expected to depend on the location of the func-
tional area of the cutting tool and the applied cutting
speed. At a cutting speed of ve = 80 m'min!, wear of
the outer layer of the TiN coating to the level of the

ALOj coating was identified in the area of the wear
surface of the main flank. BUE was identified in the
edge line and on the tool face. In the area where the
chip leaves the cutting edge, wear was identified up to
the level of the WC + Co substrate, however this wear
did not reach the set critical level as mentioned above.
A layer of Al,O3 coating was also exposed under this
area, probably by abrasion of the outgoing chips. The
AlOs coating layer and the substrate were also ex-
posed on the tool face in the area related to the for-
mation and departure of the chip from the cutting
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edge surface. More intense wear was also achieved at
a cutting speed of ve = 100 m*min-! with a smaller pro-
portion of BUE of the workpiece material at the chip
exit point on the main flank and along the edge line
on the tool face compared to a cutting speed of v. =
80 m'min!. The exposure of the ALOj3 layer was par-
ticularly pronounced on the face of the tool, and the
wear on the main flank of the tool caused by chip wear
reached up to the level of the WC + Co substrate. Af-
ter reaching the wear limit at a cutting speed of v. =
120 m'min!, there was significant wear in the form of
notch wear compared to lower cutting speeds, while a
significant amount of adhered workpiece material in
the form of BUE was identified, especially on the tool
face. Significant notch wear corresponds to a sudden
increase in wear, or by reaching the critical wear value
VBumax above the level of 300 pm.

4 Discussion of experimental results

The aim of the experiment was to map the course
of wear of selected inserts when applied to a type of
material that does not fall into the primary use group.
For this, CNMG 120408 type inserts from various
manufacturers were selected when they were exam-
ined. Despite the fact that the CSN ISO 6987 standard
specifies the basic proportions of used inserts, each
manufacturer adjusts its product according to the pos-
sibilities of its development and technology. Even
during the macro analysis of the unworn inserts, there
was an obvious difference in the design of the cutting
edge and the chip breaker. The manufacturers of both
examined inserts describe the used chip breakers as
suitable for machining steels, cast steels, or superal-
loys. These aspects are obviously due to the primary
use — i.e. for semi-roughing to finishing operations in
application group P. The material in application group
M — austenitic stainless steel 1.4404 — was used in the
experiment. This article does not describe produced
chips, however, wear caused by their rubbing against
the tool body was observed in both examined inserts
and was similar in extent for both representatives,
where wear occurred up to the level of the carrier ma-
terial. However, at no stage of the experiment did
there occur any complications associated with the for-
mation of chips - i.e. the breaking of the cutting edge
during the backward movement of the chip between
the workpiece and the tool or the winding of the chips
on the lathe chuck. Also due to the properties of aus-
tenitic steel, from the point of view of chip formation,
selected inserts can be considered suitable for machin-
ing corrosion-resistant austenitic steel.

SEM/EDX analysis of the deposited layers re-
vealed a different composition of the coatings in the
investigated inserts. The difference was both in the
types of coatings used and in their resulting total thick-
ness, where the coating of the CNMG 120408N-EG

AC8025P insert with the application of three coating
layers with a total thickness of 15.2 £ 0.5 pm works
better compared to CNMG 120408-FM GRADE
T9325, where two were applied layers with a total
thickness of 12.3 + 0.7 um. This fact probably had the
greatest influence on the resulting course of wear, or
the service life achieved as a result of the used cutting
speed. According to the analyzed wear courses during
the cutting speed, v. = 120 m'min-!, almost identical
results were achieved, when the wear of the main flank
suddenly increased during the crossing of the set crit-
ical wear limit, see Fig. 4, 5. For both inserts, at the
highest tested cutting speed, the greatest adhesion of
the workpiece material in the form of BUE occurred
on the tool edge, at the point of separation of the tool
and the workpiece, and on the tool face. A diametrical
difference in wear patterns was observed at lower ap-
plied cutting speeds. While at the cutting speed, ve =
100 m-min! the resulting difference in the service life
achieved was approximately double, at the cutting
speed, ve = 80 m'min! the wear courses were even
more different, if we consider that after 60 minutes
CNMG 120408N-EG AC8025P in the frame, the ex-
periment was discontinued. The CNMG 120408-FM
GRADE T9325 insert during the cutting speed, v. =
80 m'min! reached the critical wear limit after 36.53
min in engagement, which is a satisfactory result con-
sidering the application on the alternative use group.
In contrast, CNMG 120408N-EG AC8025P achieved
a main flank wear value of 164 pm after 60 minutes in
engagement at the same cutting speed.

Machining of austenitic corrosion-resistant mateti-
als is usually associated with difficult distribution of
the heat generated during the separation of the work-
piece material. Unlike other materials, a smaller part of
the heat escapes through the mass of the chip, and as
a result, the generated heat is distributed to a greater
extent in the body of the workpiece and the cutting
tool, which results in a greater tendency to dimen-
sional changes, the formation of internal stress and
less resistance to plastic deformation. The difference
in wear patterns at the lower tested cutting speeds was
therefore probably caused by the applied coating lay-
ers, when, due to their composition and thickness,
these layers at lower speeds had a major influence on
the distribution of the generated heat and maintaining
the strength of the edge during machining of the ma-
terial properties of austenitic stainless steel. When the
cutting speed was increased, the function of the coat-
ings was reduced to such an extent that, despite their
differences, a similar course of wear was achieved
when  the  cutting speed was  applied,
ve = 120 m'min-'.

In terms of observed types of wear, characteristic
wear was observed for cemented carbide cutting tools.
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To a greater or lesser extent, the formation of BUE
has been observed. The types of wear, their distribu-
tion and size differed slightly with respect to the ap-
plied cutting speed, however, these mentioned phe-
nomena were not fundamentally different between the
tested inserts when compared by SEM.

5 Conclusions

The aim of the experiment was to analyze the
course of wear of indexable inserts of type CNMG
120408 from two different manufacturers on a type of
material that does not fall into the primary application
area, but is nevertheless accepted by the manufacturer
as an alternative application area. Austenitic stainless
steel 1.4404 was used as the test material. Testing took
place under identical cutting conditions in series at
cutting speeds ve = 80, 100 and 120 m'min! with re-
gard to the stability of the machine-tool-workpiece
system. Unworn inserts were subjected to EDX anal-
ysis of the coating layers using SEM. After reaching
the set limit value of main flank wear VB = 300 pum,
the obtained data were analyzed and plotted in graphs
mapping wear trends depending on the tested insert
and cutting conditions, respectively cutting speeds. At
the same time, after reaching the specified limit value
of wear, the inserts were subjected to analysis using
SEM in terms of the rate of wear and identification of
the type of wear, including its location. The results of
the experiment can be summarized in the following
points:

* The investigated CNMG 120408 inserts
achieved good results in terms of cutting edge
life, given that it was a machining process of
austenitic stainless steel, which is associated
with the problem of poor heat dissipation
from the cutting site. Different insert life-
times were observed due to specific cutting
conditions, while the main factor determining
the change during wear was an increase in the
cutting speed ve.

*  The individual forms of wear corresponded
to forms occurring during machining with ce-
mented carbide cutting tools. As the cutting
speed increases, a greater tendency to form
BUE at the cutting edge and face of the tool
was observed. At the same time, more intense
wear was observed in the place where the cut-
ting edge of the tool and the workpiece sur-
face are separated in the form of notch wear.
Wear of the coating layers was observed in ar-
eas of flank wear and wear on the face of the

tool near the cutting edge as well as further

away in places where the chip left the cut and
rubbed against the body of the tool.

* The composition of the coating layers and
their overall thickness had the main influence
on the service life of the tool edge and the
course of wear. Depending on the decreasing
cutting speed ve, a difference was observed in
the course of wear between the tested inserts,
where CNMG 120408-FM GRADE T9325
had up to two times shorter time to reach the
specified wear limit during the reduction of
the cutting speed compared to CNMG
120408N-EG ACB8025P with an overall
greater coating thickness layers and a larger
number of individual applied coatings. Dut-
ing the testing of CNMG 120408N-EG
AC8025P at ve = 80 m'min”!, the specified
value of tool wear in the form of main flank
wear was not even reached even after 60
minutes of the tool in engagement.

Despite the identical marking of the examined in-
serts according to the CSN ISO 6987 standard, the
properties of the inserts are in fact greatly influenced
by the properties that the manufacturers of cutting
tools have included in their know-how. However,
these differences have a very fundamental effect on
practical use, namely on the service life during the ma-
chining process. This fact can and should be consid-
ered especially when a manufacturing company would
like to use a cutting tool under non-standard condi-
tions, such as different cutting conditions or use on a
different machined material than the one it is primarily
designed for, in order to save costs for choosing a suit-
able tool determined by the cutting tool manufactur-
ers.
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