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ABSTRACT

In machining, the cutting tool penetrates into tinerkpiece applying a big effort with the aim to e the
metal. One can say that the lifetime of the cuttiogl dependents on several parameters such asgespieed, in feed
depth and the feed speed. The careful choice tihgybarameters requires preliminary tests, espgciden the machine
is didactic with low power. In this context, the gioyed technique consists in measuring the cuftinge, by varying the
cutting conditions. A method for evaluating weartbé tool is used together with a camera and Tayp\software.
Curves have been plotted in order to choose thessacy cutting parameters during machining of tifferént materials

(cast iron and bronze). The obtained results gmfgiant and coherent with theory.
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INTRODUCTION

When talking about competitiveness in productivigie should know the materials to be used, theipisiy and
machining facilities. It is also necessary to makg&ensive studies that allow a significant timeisgwand consequently of
reducing the cost and increasing the quality of fectured products [1]. It will be judicious to heaa strict and estimated

control. Research is still still ongoing to enatle control of cutting tools during machining irder to:
Reducing the risk of incidents and their severitg & detect the cause;
Make maximum use of the cutting tool.

The tool wear affects the size and quality of tlerkpiece surface and it is also one of the impartaiteria for
determining the lifetime of the tool. Several maethdchave been applied to detect the wear of thengutbol, there
between, the cutting force. Kessler tables haveegrdheir performance by measuring simultaneousdythree efforts in

the X, Y, Z axis [2 - 4].

In this work, a similar technique is used, giveattthere is the factor of congestion and low powkthe
machine. A sensor has been established on thdws&uo be investigated, which is in our case & Isigeed steel cutting
tool (HSS). The sensor is a strain gauge useddtacting the deformation of the tool subjectechto¢utting force. At the
above surface the tool is in tensile stress, wailéhe below surface the tool is in compressioasstr The necessary
electrode for the acquisition of information durithgg machining is amplified by an electronic inéed. The applied force

value to the tool is obtained directly from theatefiation captured by these strain gauges.
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In fact, an indirect method has been applied withaim to measure the cutting force [5] in dependeaaf cutting
parameters such as cutting speed, in feed deptfeaddspeed. To consolidate this study, a weauatiay method of the
tool using a camera coupled to Toupview software leen used. The corresponding lifetime at a gsped is thus
determined by the following criteria ISO 3685 [Bhsed on this, one can develop a continuous slawed system of the
state of the tool during the cutting process. Tloétgd curves are in agreement with bibliograplkierences [7 - 9]. They
serve as abacuses to students in their scieni#ficimg to better use the lathe and thus to mahkgeicutting parameters

without grave incidents and without damaging thes@nd the machine structure.
THEORY AND MATHEMATICAL FORMULAS

The cutting time of a tool is defined as the apitid produce surfaces with the same dimensionscauadity
during the limited time despite its resulting detgtion. According to ISO: the cutting time is time required to reach a
criterion of specific life [5].

The useful life of each tool is fixed by calculafithe theoretical life, using mathematical modedy[or, Gilbert

...) [6].
T =C,xT" X f* x a¥ Taylor Generalized model where:
T is the cutting tool lifetimeV is the Cutting speed;
F is the feed speed;the cutting depthy, x, y are exponents
By fixing the feed speefland the cutting deptlasunder a specific test, the equation becomes ksl
T = C, x V™ Simplified Taylor model, in Log:
Log T =n x LogV + LogC a straight line equation y = ax + b.

One can determine for each cutting speed, an apptefifetime. But the problem is not yet solvéitere must be
other machining incidents; such as the suddenrédfithe cutting edge, unusual wear etc...

The permanent measuring of the tool wear which @aly change when it reaches a critical value gélyera
estimated to Wnax = 0.6mm for roughing and to 0.3mm for finishingowkver, it stills a particular problem to detedngs

direct methods given that the cutting environmeritdstile.

It is of importance to notice that the direct meth@re easy to apply apart from the machining pdgut they
are more difficult to apply if one wishes they occluring the machining process. When the choicmasle, it is the
indirect method for measuring the cutting forceahthis selected to deduce the tool wear.

EXPERIMENTAL PROCEDURE

Experimenting is the only way that allows one taate the reality and thus to accomplish the contisuo
surveillance of the system. In this work the indirmethod has been chosen given the available nesauMeasuring the
cutting force, the most usual way in such processalso made. The idea is to plate a sensor otodigstrain gauge) for
measuring the applied force of the tool on the \p&e. When wear becomes abnormal, it appearsfrictian, which

leads to an excess in stress which results inderdgtected by a voltmeter. The system calibratias been carried out
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with the aim to convert the output voltage valuatrce unit. In order to better check the systin@ practical parameters
K, o, p resulting from the formula (below) have been detaed. .

F =k x f* x af Applicable for steel cutting tools.

To be able to calculate the tangential cuttingdarcclearly defined working conditions in orderltetter locate
and compare the practical results to the theosgs tkave been carried out on two different matemdiere their specific

cutting forces are known beforehand. The threerpatars kg, p can be deduced. The obtained results are satisfact
DESCRIPTION OF TEST
Testing Materials

The tests have carried out in the CNC Laboratorgp@tment of Mechanical Engineering University Med

Boudiaf M'Sila) and in other laboratories of neighibhg companies (Algal, Sonalgaz, inditex).

The tests have been carried out over long periageated several times to ensure that the tests thean well

conducted and thus obtaining good results. Thepeagmt used during testing is as follows:

Machine Tool: Numerical control lathe with CNC compact low powelculator-type EMCO at the pin, shown in

Figure 1.

(B

COMPACT & CNC

i
Figure 1: CNC Lathe EMCO Compact Type
e The cutting tool used for tools turning is madenirbigh speed steel (HSS) 444 S nuance and hasltbeihg
geometry:a = 8 °;x = 90 °;A = 0 °. Its hardness = 64 HRC. The HSS has thevatlg nuance (Z85DCWV09-
04-02-01) AFNOR.
» The material to be tested is: a gray cast iron D A 32-101standard), and a bronze (U-E9P) AFN®@Bnce
with the following mechanical properties: 8.5% 8ri,5% P g, = 45daN/mm; o, = 30daN/mm, HB120.

» Measuring equipment: In order to measure the effloet strain gauges bonded directly on the cuttiogare used

according to tensile and compression stressesr@-ju

Index Copernicus Value: 3.0 - Articles can be serb editor@impactjournals.us




[ 12 Sebhi Amar & Douib Nadir |

|s«m<.imm Twge  Mcin  Bnme Pl Colv  Cadle

—
7 7

Figure 2: The Setting Up Of the Strain Gauge

For the measurement of wear, a (20x) objectiveilprpfojector equipped with two displacements Xtable with
a precision of 1 / 1000mm was used. Having compéredesults with those of a camera coupled tox2Uoupview

software shown in Figure 3, the second solutionldees adopted.

Figure 3: Interface Acquisition of the Cutting Tool Wear

The method of evaluation is shown in Figure 4,clhjives two corresponding values on the photogugiimm

scale. The microscope magnification is 20 xs.

Figure 4: Measuring Principle Used For Wear Photo ©llection (Camera And Toupviewsoftwar.

Cutting Conditions

After prior calculation taking into consideratiohet tool cutting conditions of resistance (at fraetwand
deformation) and due to the approximate calculatibthe cutting force, the absorbed power is cal®a during cutting
SO as to not deteriorate our machine. In this marome can modify cutting parameters without exaggdhe available

power of the spindle.

The tests have been carried out in dry conditi®hs. wear criteria adopted in this case is as failovB = 0.6mm

to the blank, VB = 0.3mm for finishing.
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TEST RESULTS AND INTERPRETATION

Figure 5 and 6, show that the force F increasesively as a function of the feed speed f and thieéd depth a.

On the other hand, it's well noticed that the agbliorce increases as a function of the materialress.
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Figure 6: The Applied Force F as Function of the If-eed Depth A

Figure 7 shows the problem of the reported ed¢eshown that the wear decreases for certain fpedds and
becomes slightly constant when increasing the $§pegds, then quickly rises again. This enablessihg@n appropriate
advance speed. Figure 8 shows the increase of agearfunction of the applied force for a constaetdfspeed and for

variable in feed depth.

Figure 8: The Wear Function of Stress Figure7: Influence of Speed Ahead On Wear A =0.5mm
Vc = 24 M/Mn
T=4mn
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Figure 9: shows that wear increases significarglg éunction of the in feed depth for a constattirog speed.
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Figure 9: Wear Vg as Function of the in Feed Depth A.

Figure 10 shows the evolution of wear as functibtiroe for defined speeds. The chosen wear thrésisols =

0.3mm. From the curve in figure 10, one can drae Tmaylor straight linel' = C, x V"in the case of two kinds of

materials (gray cast iron and bronze). It is thossible to choose the appropriate cutting speecesponding to the

definite lifetime.

It is noted that for low cutting speeds Vc = 24mih the wear criteria is reached fog ¥ 0.3 mm after 32

minute. On the other hand for Vc = 42m / min angd=\0.3mm the wear criterion is reached after o@yrinutes.

Figure 10: Evolution of Wear with Cutting Time A=0.5mm; F=50mm/Mn; V: Variable
T = Cv x V¥ For the two types of materials. It is thus possitdechoose the appropriate cutting speed for

corresponding to the definite lifetime.

CONCLUSIONS

Measurement the evolution of wear remains a pdatiquroblem in scientific research. In fact, itolsimportance

to recognize that an intermediate measure might dimwvn the effects of wear, due to the temperadvop of tool despite

its short duration.
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The results for the variation of wear dependingotting parameters are noticed to be close to ettddr, taking

into consideration the influencing parameters whiffact the measures such as:

Incorrect Regrinding of the tool,

inhomogeneity of the material to be machined;

The change in temperature of the cutting tool duriveasurements;
The components of the used machine used, etc...

These curves are currently used by students iprtetical sessions and pass without risk or indidecorded.
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