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Experimental and Analytical Study on Effective Parameters on Surface
Roughness of Steel in Ultrasonic Assisted Drilling
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ABSTRACT

The accuracy and quality of the final products are of desired properties especially in the drilling processes. One way to reduce or eliminate
the burr and surface roughness improvement is the utilization of ultrasonic vibrations in the drilling process. Ultrasonic Assisted Drilling is
one of the advanced machining processes that is being used for hard and non-conductive materials. In this study, the effect of the spindle
speed (500-710 RPM), feed rate (0.08-0.16 mm/rev), vibration amplitude (5-10 pm) (ultrasonic power) have been studied on surface
roughness of the machined steels ST37 (soft steel) and VCN-150 (cold worked) in ultrasonic assisted drilling, experimentally. Then, the
results were analyzed by using design of experiment and the effects of each parameter were studied. Results showed that the surface quality
can be improved with increasing the vibration amplitude and spindle speed in hard metal (VCN-150). On the other hand, the surface quality
decreased with increasing the vibration amplitude and spindle speed in mild steel (St37). Finally, it can be stated that the behavior of some of
the parameters is similar on two steels but the behavior of others may be different on the same workpieces.

Keywords: Ultrasonic vibration assisted drilling, surface roughness, spindle speed, vibration amplitude, feed rate
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