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In this study, cutting forces experimental measurement an analysis with special carbide insert when turning aus-
tenitic stainless steel have been investigated. Stainless steel X5CrNi18-10 is often considered as poorly machinable
material. In this experimental study a number of turning tests carried out by using a test lathe and a cutting force
measuring device are presented. Accordingly the effect of cutting speed and tool insert cutting geometry on cutting
forces in turning austenitic stainless steel X5CrNi18-10 (AISI 304) using Wiper cemented carbide tool insert has
been discussed. The effect of cutting parameters (feed rate, depth of cut) is also analyzed by cutting forces mea-
surement. The input parameters were varied as v. = 100 m.min, £= 0,150 and 0,275 mm and edge geometry & =
95°, - '=5° & =80° r: = 0,8 mm, 4s = -6°. The results show that main cutting force F. decreases with the increasing
of cutting speed in turning without using the coolant. A benefit for production process also confirmed fact that this
growth is 2,5 to 3 times higher as for turning of CSOE4 under the same machining conditions due to the hardening
of austenitic steels for chip creation. It was also noted that experimental specimens showing larger cutting forces
then generated worse surface finish as well as larger surface damage.

Keywords: Austenitic stainless steel, Cutting forces, Cutting parameters, KISTLER measuring device

Acknowledgement

Authors would like to acknowledge the experimental facility provided by the Faculty of mechanical engineering (Uni-
versity of Zilina), Faculty of special technology (A. D. University of Trencin) and Faculty of Education (University of
Hradec Kralove) to carry out this experimental work and research.

References

[1] FANG, N., SRINIVASA PAI, P., EDWARDS, N. (2013). A comparative study of high-speed machining of Ti—
Al — 4V and Inconel 718 - part I: effect of dynamic tool edge wear on cutting forces. In: Int. Jour. Adv. Manuf.
Techn., Vol. 68, pp. 1839-1849. Springer.

[2] CZARNOTA, CH,, KONE, F., HADDAG, B., NOUARI, M. (2015). A predictive hybrid force modeling in tur-
ning: application to stainless steel dry machining with a coated groove tool. In: Int. Jour. Adv. Manuf. Techn.,
Article in press. Springer.

[3] AKYILDIZ, H. K. (2013). Evaluating of cutting forces in thread machining. In: Int. Jour. Adv. Manuf. Techn.,
Vol. 68, pp. 1601-1612. Springer.

[4] FERNANDEZ-ABIA, A. L., BARREIRO, J, LOPEZ DE LACALLE, L. N., MARTINEZ-PELLITERO, S. (2012).
Behavior of austenitic stainless steels at high speed turning using specific force coefficients. In: Int. Jour. Adv.
Manuf. Techn., Vol. 62, pp. 505-515. Springer.

[5] QIAN, L., HOSSAN, M. R. (2007). Effect on cutting force in turning hardened tool steels with cubic boron nitride
inserts. In: Journal of Materials Processing Technology, Vol. 191, pp. 274-278. Elsevier BV.

[6] WANG, J. (2000). The effect of the multi-layer surface coating of carbide inserts on the cutting forces in turning
operations. In: Journal of Materials Processing Technology, Vol. 97, pp. 114-119. Elsevier BV.

[7] KULKARNI, A. P., JOSHI, G. G., SARGADE, V. G. (2013). Dry turning of AISI 304 austenitic stainless steel
using AITiCrN coated insert produced by HPPMS technique. In: Procedia Engineering, Vol. 64, pp. 737-746.
Elsevier BV.

[8] MADAIJ, M., PISKA, M. (2013). On the SPH Orthogonal Cutting Simulation of A2024-T351 Alloy. In: Procedia
CIRP, Vol. 8, pp. 152-157. Elsevier BV.

[9] XINFENG, H., SU, W., KRATZ, H. (2006). Forces in Hard Turning of 51CrV4 with Wiper Cutting Tool. In:
Tsinghua Science and Technology, Vol. 11, pp. 501-506.

[10] DUBOVSKA, R., MAJERIK, J., CHOCHLIKOVA, H. (2014). Cutting forces numerical analysis and research in
dry turning of 1.4301 with wiper coated carbide insert. In: Applied Mechanics and Materials, Vol. 528, pp. 34-43.
TTP Switzerland.

indexed on: http://www.scopus.com 19



June 2015, Vol. 15, No. 3 MANUFACTURING TECHNOLOGY — ABSTRACTS ISSN 1213-2489

[11] KLOCKE, F., GESCHWILLER, K. (2009). Size effect of micro drilling in steel. In: Production Engineering, Vol.
3, pp. 69-72. Springer.

[12] KIENZLE, O., VICTOR, H. (1957). Spezifische Schnittkrafte bei der Metallbearbeitung. In: Werkstoff technik
und Machinenbau, Vol. 47, pp. 224-225.

[13] GUNAY, M., SEKER, U., SUR, G. (2006). Design and construction of a dynamometer to evaluate the influence
of cutting tool rake angle on cutting forces. In: Materials & Design, Vol. 27, pp. 1097-1101.

[14] YIALDIZ, S, UNSACAR, F. (2006). A dynamometer design for measurement the cutting forces on turning. In:
Measurement, Vol. 39, pp. 80-89. Elsevier.

[15] Kistler Instrument Corp, High resolutions measurement of force, torque and strains, US, 2004.

[16] PARO,J., HANNINEN, H., KAUPINNEN, V. (2001). Tool wear and machinability of X5CrMn]18 stainless steel.
In: Journal of Materials Processing Technology, Vol. 119, pp. 14-20. Elsevier BV.

[17] MRKVICA, I, NESLUSAN, M., KONDERLA, R., JURKO, J., PANDA, A. (2013). Cutting forces by turning of
incInconel 718 with inserts from different materials. In: Manufacturing Technology, Vol. 13, pp. 499-504.

[18] WAGH, S. S., KULKARNI, A. P., SARGADE, V. G. (2013). Machinability studies of austenitic stainless steel
(AISI 304) using PVD cathodic arc evaporation (CAE) system deposited AICrN/TiAIN coated carbide inserts. In:
Procedia Engineering, Vol. 64, pp. 907-914. Elsevier BV.

[19] CEP, R., JANASEK, A., SLIVA, A., NESLUSAN, M., BINDER, M. (2013). Experimental tool life tests of inde-
xable inserts for stainless steel machining. In: Tehnicki Vjesnik, Vol. 20, pp. 933-940.

[20] FERNANDEZ-ABIA, A. 1., BARREIRO, J, LOPEZ DE LACALLE, L. N., MARTINEZ, S. (2011). Effect of very
high cutting speeds on shearing, cutting forces and roughness in dry turning of austenitic stainless steels. In: Int.
Jour. Adv. Manuf. Techn., Vol. 57, pp. 61-71. Springer.

Paper number: M201556
Copyright © 2015. Published by Manufacturing Technology. All rights reserved.

20 indexed on: http://www.scopus.com



