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A B S T R A C T A R T I C L E   I N F O 
The rough surface of metal parts produced by the powder-based layered 
Additive Manufacturing (AM) technology such as Selective Laser Melting 
(SLM) is an important problem that needs to be solved. This study introduces 
obvious improvements in the surface quality of the AM parts by means of 
ultrasonic abrasive polishing (UAP), which uses cavitation collapse and micro-
cut of abrasive particles for finishing surfaces. Experiments were conducted 
using the orthogonal experimental design method with an L9(34) orthogonal 
array to investigate the effects of ultrasonic power, machining time, abrasive 
particle size, and particle concentration on surface roughness Ra and material 
removal rate (MRR). The wear of the abrasive particles in the slurry was also 
studied. IN625 nickel-based alloy specimen manufactured by Selective Laser 
Melting (SLM) was chosen as the target workpiece. The results show that 
when the ultrasonic output power was too high, both surface quality and 
machining efficiency were deteriorated. And the surface roughness Ra was 
not further improved by just increasing the machining time. Severe cavitation 
erosion occurred in the polishing process and created leftover pits on the 
workpiece surface, which has a large influence on Ra. The size and amount of 
the abrasive particles should be within a certain range, which is helpful for 
material removal and improving the polishing performance. The work is 
useful for studying the influential process parameters involved in UAP and 
finding out the appropriate conditions. 
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P O V Z E T E K  P O D A T K I   O   Č L A N K U 

Groba površina kovinskih delov, proizvedenih iz prahu z dodajalno tehnologi-
jo (AM), kot je na primer selektivno lasersko taljenje (SLM), je pomembna 
težava. Ta študija uvaja izboljšave v kakovosti površine delov AM s pomočjo 
ultrazvočnega abrazivnega poliranja (UAP), ki za končno obdelavo površin 
uporablja kavitacijski kolaps in mikrorazrez abrazivnih delcev. Da bi raziskali 
vplive ultrazvočne moči, časa obdelave, velikosti abrazivnih delcev in koncen-
tracije delcev na površinsko hrapavost Ra in hitrost odstranjevanja materiala 
(MRR), so bili z metodo načrtovanja eksperimentov zasnovani in izvedeni 
poskusi s pravokotno zasnovo L9(34). Proučevali smo tudi obrabo abrazivnih 
delcev v polirni suspenziji. Kot obdelovanec je bil izbran vzorec zlitine na 
osnovi niklja IN625, izdelan z metodo SLM. Rezultati kažejo, da sta se kako-
vost površine in učinkovitost obdelave poslabšali, ko je bila ultrazvočna izho-
dna moč previsoka, površinska hrapavost Ra pa se ni dodatno izboljšala s 
podaljšanjem časa obdelave. Med postopkom poliranja je prišlo tudi do kavi-
tacijske erozije, zaradi katere so na površini obdelovanca nastale jamice, ki 
imajo velik vpliv na Ra. Za odstranjevanje materiala in izboljšanje učinkovito-
sti poliranja je pomembno, da sta velikost in količina abrazivnih delcev v 
določenem območju. Raziskava je uporabna za proučevanje vplivnih proce-
snih parametrov pri ultrazvočnem abrazivnem poliranju in za iskanje ustrez-
nih pogojev. 
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