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Abstract: The paper aims to analyze how the durability of the cutting tool evolves as a result of
the variation of the functional geometry of the tool at the transverse feed. The technological
process of turning with transverse feed is realized with variable cutting speed, and this also
causes a variation of the functional geomtry of the tool. Thus, in the paper was established the
optimal construction geometry of a lathe that can be used for turning a piece of a certain
diameter. Under these conditions, a correlation between the values of the functional geometric
parameters of the knife used for transverse turning and the durability of the cutting tool was
identified.
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1. INTRODUCTION
During machining, there is a continuous process of material transport on the face of the
tool which results in changes in the mass and the geometry of the active part and which
constitutes the wear of the cutting tool. In the case of cutting, the wear of the cutting tools is
favored particularly high pressures in the tool-chip-piece system (which may be 300 + 400
times higher than in mechanical joints), dry or semi-rigid rubbing conditions on the contact
surfaces[1-3].
As a result, the cutting tool wear process is much more intense than the similar process for
general purpose machine tools. [4, 5].
Figure 1 shows a diagram showing the factors involved in this phenomenon and their
effects on the cutting process [6, 7]
Of the many parameters that influence the agility of cutting tools, there are some of the
more important ones:
- the material to be processed,
- the material of the surface of the active surfaces;
- tool geometry;
- Cutting mode parameters.

The durability of the cutting tool (T) represents the effective working time between two
successive reassemblies (replacements) under the required technical conditions. The moment
of cutting off and replacing the used tool corresponds to a certain limit value (allowable
value) of the tool's wear, which is established based on a certain wear criterion.
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Fig. 1. Parameters that add to the wear of cutting tools. [7].

2. MODELING THE SUSPENSION DURABILITY MODEL IN FUNCTIONING

THE FUNCTIONAL GEOMETRY VARIATION OF THE ASCHIETOUS

SCULPTS

According to the presented results that during the cutting process the angles of

settlement and clearance vary and in the following we will follow how these angles influence
the durability of the cutting tool.

During the machining process the working angles of the cutting tool vary according to the
equations:

7/Fe =Y + n
_ @)
Ope = 1]
where:yp, is the functional clearance angle; «,, — functional settlement angle
v n-f f
v. rx-Dy-n 7x-D,
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A dependence (quantity) of the cutting tool's durability depending on the cutting speed (in the
case of turning) can be expressed by the relationship:

Cp
T gpXP f¥F Ky ©)

V =

where: Cy, ky, Xy Siyy are constants that depend on the cutting conditions,

- T - durability,

- m - exponent of the hardness,

- ap - depth of processing,

- f - cutting advance

Since the parameters of the cutting regime are kept constant, then the cutting speed can
be expressed as:

K
Vo o
;ﬂ%=ﬁ (9)
T =N K ©
tg(Vp—0) -
T=——r—= |&0r-n K 0
m‘@{—:xm +a) -k
T= — = " tg(—ay, +a) -K' ()

The analysis of the durability variation of the cutting tool according to the functional
setting angle ape IS modeled using equation 8 and the analysis of the durability of the cutting
tool according to the functional clearance angle is modeled using equation 7.

By applying equations 7 and 8, an evolution of the durability values of the tool was
obtained, and the calculated values are presented in Table 1 and Table 2 respectively.

In order to perform this analysis, a turning process of a piece made of alloy 50WCrVv8
with o, =55 daN/mm?, with a diameter of ¢ 40mm was envisaged. A frontal hammer cutter
made from P10 metal carbide with a knife body section q = 20x30mm x mm and having the

optimal recommended geometry was used for machining: y =45%;a=6°;y =5°;r =2mm

166
Fiabilitate si Durabilitate - Fiability & Durability No 1/2019
Editura “Academica Brincugi”, Targu Jiu, ISSN 1844 — 640X



Table 1. The variation of the durability T [min] according to the functional settlement angle
ape, according to the equation 8 under the conditions - a = 6°% n = 750rot / min; m = 0.125

Avansul 050
fmm/Tot
Diametrulmm 40 35 30 25 20 15 10 5 1
e 57737 57407 56977 56367 55457 54007 5.007 4187 30437
T(mum) K 607100 |[K 179107 [ K 611107 | K 26310F | K 1721007 | K 144107 | K 405107 | K ‘1,03 107 [ K 506107
Avansul T, 0.70
mm/rot
Diametrul, 40 35 30 25 20 13 10 5 1
mm
De 56817 56367 55750 5490 53620 51497 4737 3457 6360
T(mm) K023107 [ K 26310 | K 916107 | K 3941007 | K 24271010 | K 236100 | K 38310 | K 154107 | K 607°10%
Avansul f, 090
mm/rot
Diametrul, 40 35 30 25 20 13 10 5 1
mm
[N 5500 5530 5450 53440 5180 29067 4360 2730 9080
T(min) K687108 | K 2051007 [ K 721107 | K-310100° | K 176107 | K 184107 [ K 451107 [ K- L1310 | K -0,00004
Avansul f, 12
mumrot
Diametrul, 40 33 30 23 20 13 10 5 1
mm
De 54530 53750 52710 51250 40067 45420 3820 1647 1400
T{min) E-721107 E213100F | K694107 | K-206100 | K-18410% [ K-178107 | K-440-10T2 K-1-107 K0,00045
Avansul f, 14
mm/rot
Diametrul, 40 35 30 25 20 13 10 5 1
mm
De 53620 52710 5.1497 40790 47247 42900 3457 09077 -18.017
T(min) K242107 | K68710% | K 2361007 | K-100107 | K62110° | K 6048107 | K-13410 | K-0,000043 K0.0015
Table 2. Durability variation T [min] according to the functional degeneration angle yre,
according to equation 8 under the conditions; y = 5% n =750 rpm; m = 0.125
Avansul
f mm/rot 0.50
Diametrul m 40 35 30 25 20 15 10 5 1
m
Tre 52270 52600 53030 53640 54550 5.600 5910 6820 14,0430
T{(min) K472100 | K-1.79107 | k2421010 K24210F K 144107 | K144107W | K405107 | K-10301017F | K-411-107
Avansul f,
mm/rot 0.70
Diametrul, 40 35 30 25 20 15 10 5 1
mm
Tre 53190 53640 54250 5.5100 56380 5.851 6270 7.550 17.560
T(min) K'734100 | K-26510F | K-833-108 K622:10T7 K213°10% | k234100 | K383107 | K-1341017 | K-607°107
Avansul f,
mm/rot 0.90
Diametrul, 40 35 30 25 20 15 10 5 1
mm
Tra 5.4100 5.468" 5.547° 5.656% 5.8200 6.094° 6.640 827 20.98°%
T(min) K-68710F | K-198-107 | K-622-10T7 K-2,74-10°% K- 176100 | K-1,7610% | K-451-100 | K-1.13100 | K-0,000045
Avansul f,
mm/rot 1.2
Diametrul, 40 35 30 25 20 15 10 5 1
mm
Yra 5.5470 5.625¢ 5. 7290 5. 8750 6.0940 6458 8.18° 936 259
T(min) 622107 | K-188-10% | K-622-1018 K-282-100 E-176-10% | K-168107F | K-007-101 K-1-107 K-0,00045
Avansul f,
mm/rot 1.4
Diametrul, 40 35 30 25 20 15 10 5 1
mm
Yre 56380 5 729¢ 5. 851° 6.021¢ 62767 6701 7.550 10.093¢ 29.01°
T(min) K2,13-1018 | K-622-1018 | K234-101 K1,017-1017 K583109 | K6,02:100 | K-154-101T K-3-107 EK-00015
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3. CONCLUSIONS

Following the made analysis we can draw the following conclusions:
- the durability of the cutting tool depends on a large extent on its functional geometry;
- the durability of the cutting tool is directly proportional to the value of the angle, in the
sense that for a high value of this angle a high durability of the cutting tool is also obtained;
- It is necessary to correlate the ratio between the cutting speed and speed of advance to obtain
the best durability of the cutting tools.

This influence has the consequence of obtaining a surface whose quality is uneven and
also decreases the durability of the cutting tool.

REFERENCES

[1]. Dobrota D., Modern technologies of materials manufacturing, Editura Lambert, 2018,
ISBN 978-613-9-57737-8, pp. 91 -103, 2018

[2]. Draghici, G. Tehnologia constructiilor de masini. Bucuresti, Ed. Didactica si
Pedagogica, 1977.

[3]. Dobrota D., Bazele aschierii si generarii suprafetelor, Editura Sitech, Craiova, ISBN
973-746-225-4, ISBN 978-973-746-22, pp. 35-42, 2006.

[4].  Lazarescu,l. Aschiere si scule aschietoare. Bucuresti, Ed. Didactica si Pedagogica,
1976.

[5]. Dobrota D., Research on the roughness of the outer spherical surface roughness
generated by woodturning, 4Annals of the “Constantin Brdncusi” University of Targu Jiu,
Engineering Series, pp. 157 -161, Issue 4, 2016

[6]. [https://www.scribd.com/document/342156758/Uzura-sculelor-aschietoare].

[7].  https://www.scribd.com/document/190878574/14-Uzura-si-durabilitatea-sculei-pdf

168
Fiabilitate si Durabilitate - Fiability & Durability No 1/2019
Editura “Academica Brincugi”, Targu Jiu, ISSN 1844 — 640X


https://www.scribd.com/document/342156758/Uzura-sculelor-aschietoare
https://www.scribd.com/document/190878574/14-Uzura-si-durabilitatea-sculei-pdf

