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Abstract. The SolidWorks Simulation program employs thetéinelement method to model the
process of groove machining by two-angle asymnadtriglling cutter under two different cooling
conditions. The dependence of the temperaturedrctiting zone on the machining time and the
place of its measurement on the cutter tooth isidened. The results obtained on high-speed steel
do not contradict the data obtained on hard alloy.
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PEXKUM OXJIAXKACHUSI, METOJ] KOHEYHBIX JIEMEHTOB.

Annoranusi. B mporpamme SolidWorks SimulatiomnerooM KOHEYHBIX 3JIEMEHTOB CMOEIUPOBAH
nporecc 00pabOTKM KaHABKU JIBYXYTJIOBONW HECHMMETPHUYHON (hpe30it mpu JBYX Pa3HBIX YCIOBHUSIX
oXJTaxaeHusI. PacCMOTpeHa 3aBHCHMOCTh TEMITEPATyPhl B 30HE PE3aHMsI OT BPEMEHH 00pabOTKK U
MecTa ee u3MepeHus Ha 3yOe ¢pesbl. [lonydeHHBIC pe3ynbTaThl Ha OBICTPOPEKYINCH CTald HE
MPOTHUBOPEYAT JAHHBIM, OJYUYEHHBIM Ha TBEP/IOM CIUIABE.

In the presented work, the influence of cooling tbe temperature in the
cutting zone and the dependence of temperatureamhimng time at given cutting
modes are considered. As a machining process, n&dsyed milling of a groove
with a two-angle asymmetrical milling cutter withdeameter of 63 mm [1]. The
cutter material is P18, the workpiece materialtéels3. Using reference literature
[2-4], we determine the cutting mode — deptk 6 mm, feed per tooth
Sz = 0,015 mm/tooth, cutting speed 10 m/min, roteti speed 50 rpm.

It is necessary to determine an appropriate coatioge. In order to model
the thermal process of cooling with air only ataanbient temperature of 20°C, it is
necessary to use known methods [5]. The distributd thermal power on the
contact surfaces follows a combined law, with umifalistribution at the apex and
linear distribution as we move away from the eddee same approach was used in
[6] to model the milling process in relation to theolant feed rate. The entire
surface of the milling cutter, with the exceptidntloe edges engaged in the cutting
zone and the hole for the holder, is assignedrtoaaivection (Fig. 1).
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Fig. 1. Surfaces cooled by air convection

Figure 2 illustrates the outcome of this study. iBgirthe initial seconds of
operation, the temperature reaches 1012°C. Theesstance temperature of P18
is 700°C. It is not feasible to perform machiningdar the specified conditions
without the use of coolant, as the temperaturdéncutting zone exceeds the red-
resistance temperature of the material P18.
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Fig. 2. Temperature in the cutting zone duringcaimvection cooling

We now turn to the second variant of processingeuriie condition of
natural convection by air and coolant supply. Imesrto model the unsteady
thermal mode — transient process, we employ knoethaoas [7].

Let us consider the total processing time withirD 3&conds. We may
preliminarily divide the time into intervals: 602@, 180, 240, 300, 330, 340, 350,
and 360 seconds.

The value of the cutting part temperature, fottialle intervals, is determined
by three points, as illustrated in Figure 3.

The results of the thermal study at the controfiethts of the cutter, over the
entire time range, are presented in Figure 4.
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Fig. 3. Probing the temperature at point Y1 — atlihse of the tooth, point Y2 — at the apex
and point Y3 — at the periphery of the tooth
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Fig. 4. Graph of temperature versus time

Conclusions

1. The initial study's findings indicate that, untlge specified cutting modes,
the absence of coolant renders machining imprdctitee to the elevated
temperature within the cutting zone, which exceibdsred-resistance temperature
of steel P18.

2. In combined cooling, the temperature reachesalaevof 412 degrees
Celsius in the initial phase, then gradually stabd at 477 degrees Celsius at 330
seconds, and subsequently ceases to grow sighificaA steady-state heat
exchange is observed.

3. The temperature changes in the same pointseofutier were determined
over the entire range of time. An increased tentpsravas observed at the base of
the tooth, but not at the top of the cutting eddws result is consistent with similar
data obtained from experimental studies and maglefinthe DeForm-3D program
conducted at the Ufa State Aviation Technical Ursitg [8] on a coated carbide tool.
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