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Identification of Internal Residual Stress of Steel after Milling by Ultrasound
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Article is focused on detection internal residual stress caused by machining with variant spindle speed of milling
tool and also in the article is represented new method of residual stress measuring using by ultrasound with veri-
fication method using RTG diffraction. Effect of residual stress have in industry important place because large
number of structures requires a clearly described process of the occurrence and intensity of internal residual
stresses, which directly affect the quality and equipment life. Nowadays are mostly used destructive methods,
which can occur changes in functionality of the products or non destructive methods are used, which require to
measure residual stress outside of the workplace and those methods are often lengthy. In the article is presented
new method base on ultrasound, which provides opportunity to measure residual stress in same place in a short
time.

Keywords: Residual stress, Measurement, Ultrasonic, Spindle speed, RTG diffraction

References

[1] ROSSINI, N.S., DASSISTI, M., BENYOUNIS K.Y., OLABI, A.G. (2012). Methods of measuring residual
stresses in components. In: J Mater Des; Vol. 35, pp. 572—-88.

[2] PALANICHAMY, P., JOSEPH, A., JAYAKUMAR, T. (1995). Ultrasonic velocity measurements for estimation
of grain size in austenitic stainless steel. In: NDT E Int, Vol. 28, pp. 179-85.

[3] HAKAN, G.C., ORKUN, T.B. (2005). Nondestructive investigation of the effect of quenching and tempering on
medium-carbon low alloy steels. In: Int J Microstruct Mater Prop, Vol.: 1, pp. 51-60.

[4] PLOIX, M.A., GUERJOUMA, R, MOYSAN, J, CORNELOUP, G, CHASSIGNOLE, B. (2005). Acoustical char-
acterization of austenitic stainless-steel welds for experimental and modeling. In: NDT J Soc Adv Sci, Vol.: 17,
pp. 76-81.

[5] HAKAN, G.C., CAM, L. (2007). Comparison of magnetic Barkhausen noise and ultrasonic velocity measurements
for microstructure evaluation of SAE 1040 and SAE 4140 steels. In: Mater Charact, Vol. 58, pp. 447-454.

[6] MOHBACHER, H., SCHNEIDER, E., GOEBBELS, K.(1990). Temperature dependence of thirdorder elastic con-
stants. In: Proc 9th international conference on experimental mechanics, Vol. 3, pp. 1189—1197. Copenhagen.

[7] LHEMERY, A., CALMON, P., CHATILLON, S., GENGEMBRE, N. (2002). Modeling of ultrasonic fields radi-
ated by contact transducer in a component of irregular surface. In: Ultrasonics, Vol.: 40, pp.231-236.

[8] BRAY, D.E., TANG, W. (2001).Subsurface stress evaluation in steel plates and bars with the LCR ultrasonic
wave. In: Nucl Eng Des, Vol. 207, pp. 231-240.

[9] YASHAR,J., MEHDI, A., MEHDI, A. N. (2013). Using finite element and ultrasonic method to evaluate welding
longitudinal residual stress through the thickness in austenitic stainless steel plates. In: Materials and Design, Vol.
45, pp. 628-642.

[10] HUTYROVA, Z., HARNICAROVA, M., ZAJAC, J., VALICEK, J., MIHOK, Z. (2014). Experimental study of
surface roughness of wood plastic composites after turning. In: Advanced Materials Research, Vol.: 856, pp. 108-
112.

[11] MONKOVA, K., MONKA, P. (2009). Process of unknown variable fillet definition realized in order to substitute
hand production by NC manufacturing In.: Annals of DAAAM and Proceedings of the International DAAAM Sym-
posium, pp. 1687-1688.

[12] CEP,R.,JANASEK, A., CEPOVA, L., PETRU, J., HLAVATY, L, CAR, Z., HATALA, M. (2013). Experimental
testing of exchangeable cutting inserts cutting ability [Eksperimentalno ispitivanje rezne sposobnosti izmjenjivih
reznih umetaka). In.: Tehnicki Vjesnik, Vol. 20, No. 1, pp. 21-26.

Paper number: M2014106
Copyright © 2014. Published by Manufacturing Technology. All rights reserved.

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



