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Abstract

© 2018 Authors. Modeling of the shaping by a milling cutter is made while forming the internal
gear teeth of the driven gear wheel. The estimate of the cutting edge rounding influence on the
tool life taking into account the wear-resistant coating. The effects of radii of 10 um, 15 um, 20
um, 25 um are simulated. At the edge radius of 10 um, the coating layer is rapidly collapses. At
a radius of 15 um, the highest tool life is obtained. At the more high radii, the tools durability is
decreases. A practical experiment was carried out on a cupped skiving cutter with AITiCN-
coating (PVD). Processed steel 41CrAIMo7 with hardness 241-287HB. The simulation results
were confirmed, the highest tools lifetime at a radius of 16.13 microns for 60 parts. As a result,
for this type of processing and for this coating type of the cutting tool, the most optimal cutting
edge rounding can be considered as the value of 15-18 um. It can be concluded that, perhaps, a
more sharp edge from 10 to 15 um can be a positive effect on tools lifetime, in the case of
uniform rounding over the entire cutter edge of the tools tooth (on the top and side tooth
profile).

http://dx.doi.org/10.14419/ijet.v7i4.7.20386

Keywords
Modeling of shaping, Skiving, The cutting edges rounding, Tool durability, Tools lifetime
References

[1] Weiss Dennis, Influence of the cutting edge rounding geometry on wear of the tool, the Machine park No.
12,2016

[2] Berend Denkenaa, Jens Koehlera, Michael Rehe, Influence of the Honed Cutting Edge on Tool Wear and Surface
Integrity in Slot Milling of 42CrMo4 Steel. Procedia CIPR (2012) 190-195

[3] Chemborisov N.A., Kondrashov A.G. A worm single-coil mill for removal of facets at end faces of spur of
cylindrical spur gear.//Metal working.-2006. No. 1,-Page 12-15

[4] Faskhutdinov A.l., Yemelyanov D.V., Blinova A. S. Influence of size of the cut-off layer on productivity the
machining / Collection of scientific articles of the 2nd International youth scientific and practical conference
'Progressive Technologies and Processes' on September 24-25, 2015 in 3 volumes. Kursk.: CJSC
Universitetskaya book.-2015. Page 111-115

[5] A.G. Kondrashov, D.T. Safarov, A.l. Faskhutdinov, and G.K. Davletshina Single-Turn Worm Mills for Conical
Round-Tooth Gears / Russian Engineering Research, 2017, Vol. 37, No. 9, pp. 812-813

[6] Kasyanov S.V., Kondrashov A.G., Safarov D.T. Research of characteristics of wearproof coating for cutting tools
/ INTERFINISHSERIA 2014: International Conference on Surface Engineering for Research and Industrial
Applications. 2014. P. 62


http://dx.doi.org/10.14419/ijet.v7i4.7.20386

[7]

(8]

[9]

(10]

[11]

[12]

[13]

(14]

[15]

[16]

(17]

(18]

[19]

[20]

[21]

[22]

S. V. Kasyanov, A. G. Kondrashov, and D. T. Safarov Rapid Assessment of Wear-Resistant Tool Coatings /
Russian Engineering Research, 2017, Vol. 37, No. 11, pp. 969-973

Topical issues of mathematical modeling: ideas. methods. decisions: monograph / Balabanov I.P., Simonov L.A.,
Ziyatdinov R.R., Romanovsky E.A., Brown V.S., Zamorskiy V.V.//Under Balabanov's edition by I.P. Kursk:
Publishing house of CJSC University Book,-2016. 210 pages https://elibrary.ru/cit_items.asp?id=27342280

BALABANOV, I.P., SIMONOVA, L.A. and BALABANOVA, O.N., 2015. Systematization of accuracy indices variance
when modelling the forming external cylindrical turning process, IOP Conference Series: Materials Science and
Engineering 2015

Balabanov Igor Petrovich. An automated control system for shaping on the basis of modeling process of
formation of deviations of a complex accuracy indicators: On the example of turning operations: Tech. Cand.
Thesis.: 05.13.06, 05.03.01.-Naberezhnye Chelny, 2006-181 pages: ill. RGB of ODES, 61 06-5/3325

Balabanov I. P., Chermyanin A.A. Analysis of modeling systems of machine systems//results of 2015: ideas,
achievements. The collection of materials Il of the Regional student's scientific and practical conference with
the All-Russian participation. 2015 Publishing house: KNITU-KAI https://elibrary.ru/cit_items.asp?id=25573954

Khusainov R.M., Golovko A.N., Petrov S.M., Yurasov S. Y., Balabanov I. P., Grechishnikov V. A., Romanov V.B.,
Pivkin P.M.//Determination of parameters of the tool in the technological systems of cutting processing / STIN.
2016. No. 10. Page 17-20

KHUSAINOV, R.M., GOLOVKO, A.N., PETROV, S.M., YURASOQV, S.Y., BALABANOV, I.P., GRECHISHNIKOV, V.A.,
ROMANOV, V.B. and PIVKIN, P.M., 2017. Selecting optimal cutting tools for lathes. Russian Engineering
Research, 37(4), pp. 351-353

R.V. Gavariev, I.A. Savin, Improvement of Surface Quality of Casting Produced by Casting under Pressure
(2017) Solid State Phenomena, Vol. 265, pp. 988-993, 2017 DOI: 10.4028/www.scientific.net/SSP.265.988

A.V. Shaparev, I.A. Savin, Calculation of Joint Plastic Deformation to Form Metal Compound in Cold Condition
(2017) Solid State Phenomena, Vol. 265, pp. 313-318 DOI: 10.4028/www.scientific.net/SSP.265.313

Khusainov R. M., Khisamutdinov R. M., Yurasov S. Yu., Belov S. A., Goryacheva 0. V., Grechishnikov V. A., Isaev
A. V., Romanov V. B. Geometric Errors of Numerically Controlled Milling Machines // Russian Engineering
Research, 2017, Vol. 37, No. 4, pp. 344-347 DOI: 10.3103/S1068798X17040116

Pashkov M. V., Khisamutdinov R. M., Khusainov, R. M., Emelyanov D. V. taking into Account the errors of a gear
cutting tool in the evaluation of the indicators of smoothness of cut work wheels in the gear industry / Pashkov
M. V., Khisamutd inov R. M., Khusainov, R. M., Emelyanov D. V. // Handbook. Engineering journal with the app.
2014. No 1 (202). P. 3-6

Bakhyt S., Kalimbetov B., Khabibullayev Z. (2018). Possibilities of Mathematical Problems in Logical Thinking,
Development of Secondary Education Pupils, 34(85), P.p. 321-338

Avdeev I. V., Peasant P. N., Safin D. D. Khusainov, R. M., Selection of optimal cutting conditions in milling
operations, the performance and vibration // Materials of International scientifictechnical conference
'Innovative mechanical engineering technologies, equipment and materials-2017' (MNTK-'IMCOM-2017'). Part
1.-Kazan, 2017.-p. 147-152

Irina MALGANOVA, Andrey ERMAKOV, Development of heating Devices from Polypropylene, Astra Salvensis,
Supplement No. 2, 2017, p. 93

Jana Arturovna KLAAS, Thomas Arturovich KLAAS Econometric Model of Early Diagnosis of a Credit Institution
Bankruptcy Risk, Astra Salvensis, Supplement No. 2/2017, p. 107

Khusainov R. M. features of the correction on the radius of the tool on CNC milling machines / in the collection:
Final scientific conference 2015 collection of reports of the final scientific conference of the faculty: in 3 parts.
Fsbei HPE 'Kazan (Volga) Federal University', Naberezhnye Chelny Institute (branch); Responsible editor L. A.
Simonov. 2015. P. 95-97



