Advances in Mechanical and Materials Engineering

] THE FACULTY OF
Ann Volume 42, 2025, Pages 121-133 MECHANICAL ENGINEERING
I I = https://doi.org/10.7862/rm.2025.11 AND AERONAUTICS

i " : 3 RZESZOW UNIVERSITY OF TECHNOLOGY
Advances in Mechanical and Materials Engineering

Original Research
The Influence of PCBN Inserts Microgeometry on
Cutting Forces, Surface Roughness, and Tool Wear
When Milling Inconel 718

Marcin Szpunar ** 2, Marek Zwolak 2, Robert Ostrowski 2

L MTU Aero Engines Polska, Tajecina 108, 36-002 Jasionka, Poland

2 Department of Materials Forming and Processing, Faculty of Mechanical Engineering and Aeronautics,
Rzeszé6w University of Technology, al. Powstancow Warszawy 8, 35-959 Rzeszoéw, Poland,;
m.zwolak@prz.edu.pl (M. Zwolak), rostrows@prz.edu.pl (R. Ostrowski)

* Correspondence: marcin.szpunar@outlook.com

Received: 14 March 2025 / Accepted: 16 May 2025 / Published online: 27 May 2025
Abstract

This study investigates the effect of cutting edge microgeometry on the milling of Inconel 718, a superalloy
widely used in aircraft engine components. Face milling tests were conducted using a ¥363 mm tool with une-
venly distributed polycrystalline cubic boron nitride (PCBN) inserts, comparing inserts with a chamfered cut-
ting edge (15° x 0.2 mm) and sharp cutting edges. The experiments examined cutting forces, surface rough-
ness (parameters Ra and Rz), and tool wear at various cutting speeds (80-300 m/min). The results revealed
that sharp inserts generated lower cutting forces compared to chamfered inserts, with the axial force being the
greatest component for chamfered tools and the lowest for sharp ones. The dominant tool wear mechanism
for both insert types was chipping; however, sharp inserts also exhibited built-up edge formation and, in one
case, a significantly deeper crater compared to chamfered inserts which showed smaller crater depths. The
study concludes that the cutting edge microgeometry significantly influences the machining performance in
terms of cutting forces, surface quality, and tool wear when milling Inconel 718.
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1. Introduction

The machining of Inconel 718, a widely used nickel-based superalloy in aerospace and power
generation applications, presents substantial challenges due to its high mechanical strength, low ther-
mal conductivity, and strong work-hardening characteristics. These properties lead to excessive cut-
ting forces, rapid tool wear, and surface integrity issues, making the selection of appropriate cutting
tool materials and geometries critical for optimizing machining performance (Bushlya et al., 2012).
Jacquet et al. (2024) developed a generalized model for predicting surface quality in high-feed milling,
highlighting the importance of accurately modeling tool and machine deflections.

Among various tool materials, polycrystalline cubic boron nitride (PCBN) inserts are particularly
suitable for machining Inconel 718 due to their high hardness, superior thermal resistance, and excel-
lent wear resistance, which enable efficient material removal at high cutting speeds (Chen et al., 2018;
Piorkowski et al., 2024). The performance of PCBN inserts in milling operations is significantly influ-
enced by their microgeometry, specifically the cutting edge preparation, including chamfering, honing,
and edge radius modifications. These microgeometrical features directly affect the distribution of cut-
ting forces, chip formation, tool wear progression, and surface roughness of the machined component
(Dogra et al., 2010). While sharp-edged tools generally result in lower cutting forces, they are prone to
edge chipping and built-up edge formation, particularly at high cutting speeds. In contrast, chamfered
or honed cutting edges enhance tool stability and wear resistance but often result in increased cutting
forces (Wang et al., 2019). The interaction between these edge geometries and process parameters
determines the overall machinability of Inconel 718.
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Milling, as an interrupted cutting process, imposes cyclic mechanical and thermal loads on the
cutting tool, further exacerbating wear mechanisms such as chipping, crater wear, and abrasive wear.
The choice of cutting edge geometry significantly impacts tool longevity and surface finish quality by
modifying the stress distribution at the tool-workpiece interface and influencing chip formation dy-
namics (Breidenstein et al., 2019). Recent studies have shown that chamfered edges provide better
resistance to mechanical impact during milling, reducing the likelihood of severe chipping and cata-
strophic tool failure. However, the associated increase in cutting forces can negatively affect surface
roughness and increase energy consumption (Zhou et al., 2014). Tsai et al. (2024) identified optimal
parameters for five-axis finish milling of Inconel 718 blisks, achieving minimal tool wear and im-
proved surface roughness by carefully adjusting cutting speeds and feeds.

The influence of cutting edge microgeometry extends beyond tool wear and cutting forces to
thermal effects in the cutting zone. The increased heat generation during machining of Inconel 718 is
a key challenge, as it leads to diffusion wear, oxidation, and plastic deformation of the cutting edge
(Jeyapandiarajan & Anthony, 2019). PCBN tools have demonstrated higher thermal stability com-
pared to carbide or ceramic tools, but their performance is significantly affected by edge preparation,
with honed and chamfered edges providing better heat dissipation (Smak et al., 2024). Proper selection
of the microgeometry can enhance tool life by reducing thermal degradation, while improper selection
may accelerate edge chipping and crater formation. Liu et al. (2024) combined experimental and simu-
lation methods to show that feed rate primarily influences surface deformation depth during milling of
Inconel 718, with mechanical loads decreasing at higher cutting depths due to increased temperatures.

Beyond tool performance, the impact of cutting edge geometry on surface integrity must also be
considered. Inconel 718 components used in aerospace applications require precise surface finish and
residual stress control to ensure mechanical integrity and fatigue resistance (Veeranaath, 2018). Stud-
ies indicate that sharper cutting edges may introduce more pronounced tensile residual stresses, in-
creasing the risk of surface damage and microcracks. In contrast, chamfered edges contribute to com-
pressive residual stresses, which improve fatigue life but may lead to increased tool pressure and heat
generation (Lindvall et al., 2020). The balance between these factors must be carefully optimized in
high-speed milling applications.

Furthermore, microgeometry modifications influence chip morphology, which in turn affects ma-
terial flow and tool-chip interaction. Sharp edges tend to produce continuous, thinner chips, leading to
reduced forces but increased risk of adhesion and built-up edge formation (Gutnichenko et al., 2014).
Chamfered or honed edges, on the other hand, facilitate more stable chip breaking, reducing adhesion
but increasing tool loading and wear progression (Yevdokymov et al., 2023). Understanding these chip
formation mechanisms is essential for selecting optimal cutting conditions and tool designs.

Recent advancements in tool manufacturing technologies, such as laser structuring and hybrid
coatings, have further improved the durability and performance of PCBN inserts in milling operations.
Laser-treated PCBN tools have demonstrated enhanced wear resistance and better heat dissipation
properties, particularly when used at high cutting speeds (Denkena et al., 2018). The combination of
microgeometry modifications with advanced coatings can provide a significant advantage in extending
tool life and maintaining surface quality. Sommer et al. (2024) applied a novel hybrid additive—
subtractive process combining laser powder bed fusion and in situ high-speed milling, successfully
optimizing surface roughness and minimizing tool flank wear.

Despite the advantages of PCBN tools, further research is required to comprehensively under-
stand the influence of different cutting edge microgeometries on milling performance parameters, in-
cluding cutting forces, surface roughness, and tool wear mechanisms. This study aims to evaluate the
effects of chamfered and sharp PCBN inserts under varying cutting speeds, providing insights into
their impact on machining efficiency, tool longevity, and surface quality when milling Inconel 718. By
analyzing the interplay between edge preparation, cutting conditions, and material response, this re-
search seeks to contribute to the optimization of machining strategies for improved productivity and
cost-effectiveness in the manufacturing of critical aerospace components.

2. Materials and methods

2.1. Workpiece

Milling tests were conducted on Inconel 718. This material is commonly used for aircraft engine
components operating at high temperatures and stress levels. The superalloy is characterized by creep
resistance, poor thermal conductivity, resistance to oxidation and corrosion. The material was received
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in an annealed and aged condition to a hardness of 43 HRC. Such a heat-treatment causes more diffi-
culties in machining process, however improves part dimensional accuracy (heat—treatment is no
needed afterwards). Chemical weight composition for the sample material is presented in Table 1 ac-
cording to AMS 5662 (Society for Automotive Engineers, 1965a) and AMS 5663 (Society for Auto-
motive Engineers, 1965b) standards.

Table 1. Chemical weight composition of Inconel 718 (Rolled Alloys, n.d.).

Content|Ni+Co| Cr |Cb+Ta] Mo Ti Al Co C Mn Si P S B Cu Fe
min. 50 17 475 | 28 | 065 | 0.2 — - - - - - -
max. 55 21 5.5 33 | 115 | 0.8 1 0.08 | 0.35 | 0.35 | 0.015|0.015 | 0.006 | 0.3 |balance

The mechanical properties of the specimen described by AMS 5663 standard are presented in Ta-
ble 2. A specimen was cut to a 60 mm length in axial direction from a @100 mm delivered bar. Both
faces (top and bottom) of the blank was levelled by face milling operation.

Table 2. Mechanical properties of the material selected for specimen (Rolled Alloys, n.d.).

Temperature, °C 0.2% yield Ultimate tensile Elongation, % Hardness,
i strength, MPa strength, MPa ' Rockwell C

21 1207 1448 22 42 -44
204 1124 1365 20 -

427 1076 1317 19 -

538 1069 1276 18 40-41
649 1027 1158 19 40-41
760 758 765 27 33-34

2.2. Inserts configuration

A @63 mm face milling tool with 5 unevenly distributed indexable inserts was used to conduct
the tests (Fig. 1a). The tool body is equipped with sockets for tool cassettes, the axial position of
which is adjusted by means of screws. The sockets are made at an axial angle of 5° and a rake angle of
0°, and the rake surface of the insert is parallel to the surface of the socket. Unequal division of cutting
edges prevents vibrations in the milling process (Fig. 1b). Holes were made in the head to supply
coolant through the tool directly to the cutting edge.

a) b)
cassette ‘r indexable
N ’A . 5
) g lfm""\\m 3 ", e p lnsert
o N

Fig. 1. a) face milling tool used for the experiment and b) angular pitch between the cutting edges.

The inserts type HDHX103004R-0AF are made from Mapal's high CBN grade, FU430, which is
highly wear resistant and ductile. It is designed for machining nickel-based superalloys, powder steels
and cast irons, — dedicated for interrupted cutting.

To study the effect of the cutting edge chamfer on its wear and the obtained roughness parameters
Ra and Rz measured on the surface after machining, two microgeometries of cutting edges were de-
veloped and grinded on the inserts — with a chamfer of 15° x 0.2 mm (Fig. 2a) and without a chamfer
(Fig. 2b). The angle of the flank was assumed to be 15° in both cases. The geometric parameters were
taken from the analysis of commercial PCBN solutions (ElementSix™, 2025). On each tool configura-
tion, inserts were adjusted in case of axial and radial runout within tolerance on so that the run—out
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value did not exceed 5 pm. The tool was then balanced according to ISO 16084 standard (International
Organization for Standardization, 2017) class G2.5 to a maximum speed of 1600 rpm.

a) b)
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Fig. 2. Insert microgeometry design for a) chamfered edge and b) sharp edge.

2.3. Experiment setup

Makino PS95 horizontal 3—axis milling CNC machine was assigned to conduct experiments. On
the work table inside machine, Kistler piezoelectric dynamometer plate type 9366C was located and
fixed. The plate purpose was to force measurement during the process. After each run, maximum cut-
ting force components were extracted from the collected data. An Inconel 718 specimen was attached
to the dynamometer plate by using two clamps (Fig. 3).

Fig. 3. Research stand inside Makino PS95 CNC machine.
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The tests were carried out for inserts with a chamfered cutting edge and sharp edge. Table 3
shows parameters selected to test. Those parameters were within the range of recommended sugges-
tion by the tool manufacturer for finish milling process. The tool path with technological parameters is
presented in Fig. 4.

Table 3. Technological cutting data for the experiment.

Parameter Value
Cutting speed (V¢) 80, 120, 160, 200, 250, 300 m/min
Feed per tooth (fz) 0.05 mm/tooth
Axial depth of cut (ap) 0.1 mm
Radial depth of cut (ae) 25.2 mm
Tool engagement 40%
Strategy climb (down) milling
Coolant and lubrication cutting fluid, emulsion

@100

_____________________________

_________________________________

Tool path

Tool

Fig. 4. Schematic diagram of the tool path during experimental tests.

To ensure uniform initial surface conditions for the specimen, face milling operation to remove
0.2 mm depth using tungsten carbide tool was done before each cutting speed change. For each cutting
speed change presented in Table 3, two passes were done on both sides of specimen, named as tool
path (Fig. 4).

The MahrSurf SD 26 device (Fig. 5a) was used for the surface roughness measurements. The
arithmetic mean value of the profile deviation (Ra) and the profile height according to 10 points (Rz)
were measured, and the arithmetic mean result was calculated for both of these parameters. The max-
imum surface roughness values were observed between specimen milled face and wall, along tool feed
rate vector direction.

Fig 5.a) In situ surface quality measurements, b) Tool wear analysisstand with Alicona Infinite Focus.
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The measurements were taken directly in the machine space, on six sections. The length of the el-
ementary section was assumed to be 0.8 mm. The arithmetic mean was calculated based on the ob-
tained results. To evaluate tool wear, Alicona InfiniteFocus was chosen (Fig. 5b). Each insert was
measured in a brand—new condition, then compared to those after test trials. Such an approach allowed
to analyze tool wear according to 1ISO 8688-1 standard (International Organization for Standardiza-
tion, 1989).

3. Results and discussion

3.1. Cutting force

An apparent differences were observed between chamfered and sharp inserts microgeometry.
First of all, an axial force (Z—axis) is the greatest cutting force component for chamfered tool (Fig. 6a)
while for sharp tool the lowest (Fig. 6b).
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Fig. 6. Cutting force components plot with cutting speed 120 m/min using a) chamfered and b) sharp inserts.

Cutting forces during milling with inserts without a cutting edge chamfer were lower than in the
case of using chamfered inserts. This is due to higher cutting resistances that arise during machining
with chamfered microgeometry resulting from a decrease in the shear angle. An increase of force
component in the feed direction (X-axis) can be observed for both types of inserts until cutting speed
120 m/min, then a decrease in until 300 m/min (Fig. 7). That may be caused by an increase in tempera-
ture in cutting area that cause to machined material soften.

By comparing chamfered and sharp inserts in case of force component perpendicular to feed rate
(Y—axis), chamfered inserts are not as much cutting speed dependent as sharp inserts type (Fig. 8).
General tendency to increase in this component is observed with increasing cutting speed.

Feed force component (X-axis)
B chamfered ™ sharp

o)
e}

|/',
[V Y o—
o0 A I (% 1N e

80 160 200 250 300
Cutting speed V_, m/min

Force value. N

Fig. 7. Cutting force component in the feed direction (X-axis).
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Normal to feed force component (Y-axis)
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Fig. 8. Cutting force component in the perpendicular to feed direction (Y-axis).

Axial cutting force component (Z—axis) constantly grows for both type of inserts with the cutting
speed (Fig. 9). For lower ranges of the experiment, a cutting force components are almost twice lower
for sharp type inserts comparing to chamfered one. However in the high range of cutting speed those
differences almost disappear.

Axial force component (Z-axis)

B chamfered ™ sharp
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Cutting speed V, m/min

Fig. 9. Cutting force component in tool axial direction (Z—axis).

3.2. Surface roughness

Results of the surface roughness measurements of the machined face for processed with cham-
fered and sharp inserts can be found in Table 4 and Table 5, respectively. The average values and the

standard deviation of the Ra and Rz parameters were calculated for both samples based on 6 meas-
urements.
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Table 4. Surface roughness measurements for runs with chamfered inserts.

Surface Cutting speed Ve, m/min
Measuring number roughness
parameter 80 120 160 200 250 300
1 Ra, pm 0.093 0.13 0.11 0.15 0.13 0.15
Rz, um 0.65 1.03 0.88 1.12 1.02 1.25
) Ra, um 0.08 0.12 0.12 0.17 0.14 0.21
Rz, um 0.58 1.09 0.93 1.36 1.10 1.43
3 Ra, um 0.07 0.10 0.13 0.18 0.16 0.15
Rz, um 0.60 0.80 1.05 1.51 1.22 1.30
4 Ra, um 0.10 0.12 0.15 0.13 0.14 0.20
Rz, um 0.68 0.93 1.43 1.24 1.21 2.47
5 Ra, um 0.10 0.13 0.16 0.19 0.15 0.20
Rz, um 0.80 1.04 1.24 1.45 1.23 1.81
6 Ra, um 0.09 0.15 0.20 0.17 0.16 0.19
Rz, um 0.70 1.10 1.35 1.32 141 1.19
Mean Ra, um 0.09 0.13 0.14 0.16 0.15 0.18
Rz, pm 0.67 1.00 1.15 1.33 1.20 1.57
- Ra, um 0.01 0.02 0.03 0.02 0.01 0.03
Standard deviation Rz, um 0.08 0.12 0.23 0.14 0.14 0.49
Table 5. Surface roughness measurements for runs with sharp inserts.
_ Surface Cutting speed Ve, m/min
Measuring number roughness
parameter 80 120 160 200 250 300
1 Ra, pm 0.18 0.14 0.23 0.21 0.13 0.17
Rz, pm 1.25 1.08 1.60 1.47 1.33 1.40
5 Ra, um 0.19 0.16 0.19 0.13 0.13 0.13
Rz, pm 1.15 1.43 1.35 1.34 1.03 0.91
3 Ra, pm 0.18 0.15 0.18 0.11 0.13 0.14
Rz, pm 1.15 1.34 1.34 1.04 0.97 1.02
4 Ra, pm 0.13 0.21 0.16 0.14 0.16 0.16
Rz, pm 0.94 1.50 1.58 1.11 1.23 1.25
5 Ra, pm 0.13 0.23 0.14 0.14 0.19 0.12
Rz, pm 1.08 1.75 1.47 1.21 144 1.06
6 Ra, um 0.14 0.23 0.19 0.20 0.17 0.13
Rz, um 1.21 1.82 1.50 1.58 1.40 1.02
Mean Ra, um 0.16 0.19 0.18 0.15 0.15 0.14
Rz, um 1.13 1.49 1.47 1.29 1.23 111
- Ra, um 0.03 0.04 0.03 0.04 0.03 0.02
Standard deviation Rz, um 0.11 0.27 0.11 0.21 0.19 0.18

The differences in surface roughness in Ra (Fig. 10) and Rz (Fig. 11) parameters were compared.
In the cutting speed range of 80-250 m/min better surface quality by analyzing Ra and Rz parameter
can be found for chamfered inserts. However for 300 m/min cutting speed sharp inserts exceeds better
results. Surface roughness values varies from 0.088 — 0.183 um for Ra and 0.667 — 1.574 um for Rz
by using chamfered inserts, while for sharp type inserts 0.139 — 0.186 um for Ra and 1.111 — 1.485
pm.
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Fig. 10. Surface roughness Ra parameter mean comparison for chamfered and sharp inserts.
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Fig. 11. Surface roughness Rz parameter mean comparison for chamfered and sharp inserts.

3.3. Inserts wear

Inserts wear measurement was done at the end of the experiments for both variants of microge-
ometry. The measurement were compared with brand-new five inserts scanned. Table 6 and Table
7 presents each insert wear, numbered with slot number as on Figure 1b. An inspection results ob-
tained using the Alicona Infinite Focus microscope reveal that chipping of the cutting edge is the dom-
inant wear mechanism. In the chamfered group of inserts, all samples show chipping accompanied by
crater formation on the rake surface, with crater depths ranging from approximately 0.025 mm to 0.07
mm (Table 6). In contrast, the inserts without initial chamfer (sharp type) wear exhibit not only similar
chipping but also additional phenomena such as built-up edge formation and a significantly deeper
crater (up to 0.23 mm) in one instance (Table 7). These differences suggest that variations in tool edge
preparation and cutting conditions may lead to diverse wear patterns, potentially impacting tool per-
formance.
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Table 6. Inspection of chamfered inserts wear using Alicona Infinite Focus.

Insert
no.

Scan result Comparison with brand-new insert Type of wear

Chipping of the
cutting edge

Chipping of the
cutting edge, craters
on the surface rake up
to 0.025 mm

Chipping of the
cutting edge, craters
on the rake surface up
to 0.025 mm

Chipping of the cut-
ting edge, craters on
the rake surface up to
0.07 mm

Chipping of the cut-
ting edge, craters on
the rake surface up to
0.025 mm
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Table 7. Inspection of inserts without initial chamfer wear using Alicona Infinite Focus.

Insert
no.

Scan result

Comparison with brand-new insert

Type of wear

Chipping of the
cutting edge,
crater in the area
rake up to
0.23mm

Chipping of the
cutting edge,
formation of
built-up edge

Chipping of the
cutting edge

Chipping of the
cutting edge

Chipping of the
cutting edge

4. Conclusions

Based on the research on milling Inconel 718 with different cutting edge microgeometries (cham-
fered and sharp inserts), the main conclusions that can be drawn are as follows:
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¢ Milling with sharp inserts resulted in lower cutting forces compared to chamfered inserts. For
chamfered tools, the axial force (Z-axis) was the greatest cutting force component, while for
sharp tools it was the lowest. An edge modification with a chamfer, protects the cutting edge,
while decreases shear angle causing to higher cutting forces.

e The force component in the feed direction (X—axis) increased for both types of inserts until
a cutting speed of 120 m/min, and then decreased until 300 m/min. It is a common effect that
higher cutting speed softens machined material causing to lower force components.

e The force component perpendicular to the feed rate (Y-axis) for chamfered inserts was less
dependent on cutting speed compared to sharp inserts, with a general tendency to increase
with increasing cutting speed.

e The axial cutting force component (Z—axis) constantly increased for both types of inserts with
cutting speed; at lower speed ranges, it was almost twice as low for sharp inserts compared to
chamfered ones, but these differences nearly disappeared at higher cutting speeds due to ma-
chining material soften.

¢ In the cutting speed range of 80-250 m/min, chamfered inserts provided better surface quality
(lower Ra and Rz values). However, at a cutting speed of 300 m/min, sharp inserts yielded
better surface roughness results. The surface roughness values for Ra ranged from 0.088 to
0.183 pum and for Rz from 0.667 to 1.574 um when using chamfered inserts, while for sharp
inserts, the ranges were from 0.139 to 0.186 um for Ra and from 1.111 to 1.485 um for Rz.

» The dominant wear mechanism for both types of inserts was chipping of the cutting edge. For
chamfered inserts, all samples showed chipping accompanied by crater formation on the rake
surface, with crater depths ranging from approximately 0.025 mm to 0.07 mm. In contrast,
sharp inserts exhibited not only similar chipping but also additional phenomena such as built—
up edge formation and a significantly deeper crater (up to 0.23 mm) in one instance. These
differences indicate that the tool edge preparation and cutting conditions influence the wear
patterns.

o Despite of satisfying surface quality for each pass in conducted experiment (comparable to
finish grinding process), an elevated inserts wear has been observed due to application PCBN
material type. An economic analysis of such an application needs to be considered for selected
product case.

In summary, the research demonstrated that the selection of cutting edge microgeometry (cham-
fered or sharp) significantly affects the cutting forces, surface roughness, and tool wear mechanisms
during the milling of Inconel 718. Sharp inserts generated lower cutting forces, but chamfered inserts
provided better surface quality at lower cutting speeds. Both types of inserts experienced chipping, but
sharp inserts also showed built—up edge formation and deeper craters.
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Wplyw Mikrogeometrii Plytek PCBN na Sily Skrawania, Chropowatos$¢ Powierzch-
Nni i Zuzycie Narzedzia Podczas Frezowania Inconel 718

Streszczenie

W niniejszym badaniu zbadano wptyw mikrogeometrii ostrza na proces frezowania Inconelu 718, stopu wy-
sokotemperaturowego powszechnie stosowanego w komponentach silnikéw lotniczych. Przeprowadzono te-
sty frezowania czolowego za pomocg narzedzia o $rednicy @63 mm z nierdwnomiernie rozmieszczonymi
ptytkami PCBN, porownujac ptytki z fazowanym ostrzem (15° x 0.2 mm) i ostrymi krawedziami skrawaja-
cymi. Eksperymenty dotyczyly analizy sit skrawania, chropowatosci powierzchni (parametry Ra i Rz) oraz
zuzycia narzedzia przy réoznych predkosciach skrawania (80-300 m/min). Na podstawie wynikoéw stwierdzo-
no, ze frezowanie z uzyciem frezow ostrych generowato nizsze sity skrawania w poréwnaniu do frezow
z fazka, przy czym osiowa sita skrawania byta najwiecksza sktadowa dla narzedzi z fazka, a najmniejsza dla
narzedzi ostrych. Dominujacym mechanizmem zuzycia narzedzia dla obu typow plytek bylo wykruszanie;
jednakze frezy ostre wykazywaly rowniez tworzenie si¢ narostu oraz, w jednym przypadku, znacznie glebszy
krater w porownaniu do frezow z fazka, ktére charakteryzowaly si¢ mniejszymi glebokosciami krateréw.
Wyniki badan dowiodly, ze mikrogeometria ostrza znaczaco wplywa na parametry obrobki pod wzglgdem sit
skrawania, jako$ci powierzchni i zuzycia narzg¢dzia podczas frezowania Inconelu 718.

Stowa Kkluczowe: frezowanie, Inconel 718, mikrogeometria PCBN, sity skrawania, chropowatos¢ powierzch-
ni, zuzycie narzgdzia
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