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Abstract: The paper contains the results achieved

by optimizaf tool angle of cutting tool with linear

cutting edge non parallel to the axis of the woelgal. The article describes some possibilities dhsa
roughness characteristic improvement. Contributitzrals with the verification of cutting tool geonyetr
suggested by authors on FMT TU KoSice with sed@rasov compared with the common tools used in

production. Results of the experiments show thai

rthiestigated cutting tools enable to secure Hraes

values of surface profile characteristics of stesdsa classical cutting tool at finishing with teignifi-

cant increase of the feed per revolution. It dikgatfl
time which is several times shortened. This artari

uences on the length of the technologicaragion
ginates with the direct support of Ministry B&u-

cation of Slovak Republic by grants VEGA num. 130B8and KEGA num. 270-014TUKE-4/2010.
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1. INTRODUCTION

The important field of automation is the machinihg.
is the most common form of manufacturing technaegi
used in mechanical engineering. The status of na@Auf
turing technology is discontinuous which can chatige
classical approach to automation. One of the pelnish
significantly influence the manufacturing technoloig
the cutting tool. It affects achieved qualitativergmeters
of machined parts and the machining process economy

The improvement of the productivity at the technol-
ogy automation is possible to reach:
by cutting speed increasing, which shows itselfaseg

cal profilgtieg tool geometry

It is necessary to pay maximal attention to right
choice of the geometrical parameters, because dbey
siderably influence the labour productivity and the-
chined surface quality. The impact of cutting wedge
gles on the cutting process parameters and sonue sol
tions of the problem relates to the observanceects-
sary surface roughness at the productivity increpsire
shown it Table 1.

Table 1
Some solutions of surface roughness characterisiimprov-
ing at lathe work

tively on the cutting tool lifetime,

I. Multiplying of working cutting edges

by cutting depth increasing, which is contrary e t
tendency that the semi-product have before the m
chining as smallest working allowance as it is poss
ble,

by feed values increasing, which is the most fre
qguently allowed by the cutting tool geometry modifi
cations.

The term cutting tool geometry means the paramete
which characterize the shape of cutting wedge, soni
properties of cutting part of tool or its dimensabralues
as are cutting-clearance angle, cutting-edge side,r
cutting edge inclination, corner radius, numbecuaiting
wedge, the area of the tool body, diameter of nglli
cutter, the length of the drill cutting part andhet Geo-
metrical parameters of cutting edge characterize th
shape of cutting part of tool and its position égard to
the workpiece.
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The machining by means of two cutting tools whicé
radial opposite held. The position of tools consadiéy
eliminates radial component of cutting force. Ofiehe
tool is rougher, the second one machines finelyth
tools have to be set in order to the corner of ghing
tool was set half revolution of feed compared wtie
tool mark of rougher on the workpiece, what ena
double increase feed at the holdback of requiregirg
ness. Within the disadvantages belongs the negesfy
both cutting tool holder manufacturing, complicated|
setting up, limited length of cutting surface (ggard tq
the tool holder rigidity and various interval ofthccut-
ting toos life.
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Table 1. Continuation
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Table 1. Continuation

The machining by means of two cutting tools whica|a

held one after another in clamping head of turréag
riage. By this solution it is possible to work witlouble

feed value at the same surface roughness and eoasid

bly vibration decreasing. The tools are set up cbd
achieved suitable effective angles of cutting ede,
same for both tools and so that the corner of shiog
tool was set up half revolution of feed comparethwle
tool mark of rougher on the workpiece.

Solution applies the cutting tool with two cornef$e
corners are moved each other at the multiple o fee
feed direction. The radii of the both corners & same
or various. The requirement is to set up both asriire
the same plane parallel to the workpiece axis. ddhdi-
tional corner equalizes the irregularities formed the
first corner. This tool can be used for the roughin

Il. Geometrical characteristics modification of cuting
wedge

a.

The modification of rounded corner by grinding wfot
flank surfaces. One of ther®)(is inclined in tool cutting

edge anglet,. The second one creates the small cutti

edge parallel with axis of workpiec&). It causes the

face smoothing and big decreasing of surface roeggin

This tool is suitable only for very fine surfacai§hing
with little cutting depth.

b. »ﬁ« R

8h

The next suggestion is the modification afb and e
solutions. Designed cutting tip has secondary lireeg-
ting edge in arc shape with big radius. Optimaiusds
R=0.15+ 0.9, whereL is the width of cutting tip. Thi
solution removes the deficiencies of previous casekit
can be used for higher cutting depth.

workpiece

cutting tool

&
cutting tool feed direction >

This solution is based on the using of specialirogittip
with six cutting edges. Major and minor cutting edlgon
the corner contain the angle about 180°. Minorimg
edge S, which is parallel with the workpiece a

smoothes the machined surface. The disadvantatsof

solution is increased intensity of the friction arinor
cutting edge. This solution is suitable only famighing
operations and little cutting depth.

d.

The cutting tool with circle cutting tip with bigadius
(about 10 mm) This solution markedly decreases
roughness of machined surface at the turning (atzm|
times). If the tool is located fulcrumed, it is pide to
work with double cutting speed compared with theg
of normal cutting tool. The feed can be higher 10y
and the cutting life increases ten times.

3The cutting tool with linear cutting edge paraliel the

e.

Roughing feed

IL-

Finishing feed

\/V\/—

workpiece axis. This tool is used for high feedues
(also 3 mm per revolution) at 1.5 mm cutting de
Concrete presented tool enables to work in onectiline
as rougher and in reverse direction as finishimg to

)
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—

)
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Table 1. Continuation

Zh=

The tool with linear cutting edge not parallel towgiece
axis. This solution represents very good relatigngle-
tween feed and surface roughness, however thewdisad
tage is the necessity of major run-in and run-dutu-
ting tool. It enables to machine only bottomlesknclyi-
cal surfaces without the shoulders. In spite shdvan
tages of this tool, the next variants were lookiog,
which would keep the advantages of tool and elitei
its disadvantages.
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Fig. 1. Scheme of selected turning tool working.

2. MACHINING PRODUCTIVITY INCREASING

For experiments the tool was selected according t

roughness characteristics on the cutting edge afogle
this kind of tool is shown on the Fig. 1. Duringkhgeri-
fication it was used, on the basis of research,vélae
45° for cutting edge angle. It was demonstrateéxat
perimental verification that the surface charast@s$ at
the machining by tool with linear cutting edge patal-
lel to workpiece axis are several times lower comg@do
the classical tools.

By help of scheme in Fig. 1 the Eq. (1) was obt@ine
for calculating of theoretical value of tool from.

2

f tanA,

2[1— tanA tar(arctanf—ﬂ
21r

3. EXPERIMENTAL EVALUATION OF TOOLS

Rz= +ri-r. (1)

During experiments it was observed that cutting too
achieves better work results if active length ofting
edge is not too big. However the tool, suggestedrac
ing to Fig. 1, is unprofitable in term of low blétrupture
resistance. The tool corner that is set up a litileabove
the workpiece axis has a part in the cutting preaeshis
case, therefore it was suggested the modificatfoprie
mary geometry by zero face strengthen. The valyeés 1
and 3 mm were suggested for the zero face widthi- Va
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ous combinations of values were verified for cugftin
depth during experiments as are setting up of thaer
above workpiece axis and zero face depth. The rgest
sults of surface roughness values were achievddl-at
lowing combination of values:

e tool setting up 1 mm above workpiece axis and

« strengthen zero face width 1 mm.

The determinant causes that lead to very high vibra
tion, are the big length of active cutting edge aedy
great change of tool angles by setting up the abalve
workpiece axis. It is evident from Fig. 1 that {ha&nt of
the cutting edge that generates the maximal diamete
(radiusRnay) has very unfavourable geometrical parame-
ters. At unsuitable combination of parameters (agart
radiusRa cutting depth and the setting up of the tool
corner above workpiece axis) it comes to such chanig
tool flank angles (in anglg), which considerably make
worse the cutting process, respectively they reabt# to
do it. The increasing of flank angles also cana&etbig
values, because it greatly decreases the strerigthto
ting wedge.

At first experiments for tool according to Table 1,
part Il f were achieved.

Results obtained during these experiments for effec
of cutting edge inclination angle &z were compared
with values according to theoretical dependencydn
(1) [3]. That is shown in Fig. 2.

Next step was comparison of tools with linear cufti
edge skew of workpiece axis and tools for curradtis-
trial using. Machined material was steel C45.

One tool with linear cutting edge skew of workpiece
axis was designed by authors, second tool wasnattieyl
by Professor Karol Vasilko — tools Fig.a3andc. First

: Qool was uncoated. Coating of second tool was pespa
Table 1, IIf. The geometrical dependency of the surface

according to recommendation [af.
Tools for current industrial using were chosen from
two points of view:
WNMG 080416 - coated tool tip oriented for excel-
lent roughness of machined surfacwol b in Fig. 3.
TCM 16 T308 - coated tool tip specialized for rough
ing machining with higher rate of feed — tool irgFi
3d.

4.0

Experimental
dependency

e
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N\ dependency 4
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Angle of cutting edge inclination A,

Fig. 2. Theoretical and experimental dependency
of roughness valud®z(machined material C45).
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Fig. 3. Tools used for experimental verification:

a - Prof. Vasilko toolb — mass produced tool for soft finish-
ing; ¢ — authors toold — mass produced tool for roughing.

Other conditions of experiments were:
» Feed (per revolution) 0.2 /0.4 / 0.8 mm.
« Cutting speed 70/ 100 / 145 m.in

All experiments were done repeated and obtained re-
sults were statistically processed.
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Fig. 4. Results of experiments for all cutting tools:

a —Prof. Vasilko toolp —mass produced tool for soft finish-
ing; ¢ — authors toolg — mass produced tool for roughing.
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