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Investigation of Ultrasonic Hammer Peening on Surface Hardness of A860 Carbon Steel

Abstract

Considering the application of A860 carbon steel in various industrial parts, pipes and fittings, the study of the use of ultrasonic hammering
process in improving the surface and mechanical properties of this steel in various industries including oil and gas, construction, agriculture,
etc. has been required and considered. The aim of this paper is to experimentally investigate the ultrasonic hammering process on the surface
hardness of A860 steel. The ultrasonic hammering process was carried out under different conditions including static force of 60, 75 and 90 N,
feed speed of 40, 100 and 160 mm/min and number of passes of 1, 2 and 3 passes. To conduct practical ultrasonic hammering tests, the necessary
equipment was prepared and an experimental setup was set up. In order to select the hammering conditions and analyze the results, the
experimental design method of the response surface methodology (RSM) used and the effect of each variable and their interference effect have
been discussed. The results obtained show that ultrasonic hammering process by hammering on the surface and plastic deformation of it has
caused a decrease in the grain size of the material surface. By reducing the number of passes, the feed rate and the static load in the ultrasonic
hammering process, the hardness value has increased. According to the results obtained, a feed speed of less than 75 mm/min with a single pass
will result in a hardness of over 420 Vickers.. It was also observed that at low static load, the number of passes has little effect on the hardness.
However, to achieve high hardness at larger static loads, ultrasonic hammering should be performed in one pass.

Keywords: Optimal parameters, Ultrasonic hammer peening, A860 carbon steel, Surface hardness, Feed speed, Static load
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Phosphorus 0.030
Sulfur 0.010
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Nickel 0.50
Chromium 0.30
Molybdenum 0.25
Copper 0.35
Titanium 0.05
Vanadium 0.10
Columbium 0.04
Vanadium plus Columbium 0.12
Aluminum 0.06
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