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4. EXPERIMENTS 
 

For objective result acquirement of ultrasound influence in 
hole grinding process to Al203 material were realised 
experiments and monitored properties of machined surface – 
intermediate arithmetic mean value Ra and maximum 
undulation of machined surface Rz at the same arithmetic 
requirements in one device - horizontal grinder by standard 
ultrasound and by ultrasound energy in opposed kind. All 
workpieces were centred and positioned in fixture that was 
fixtured in the jigs of horizontal grinder. Tool was shaped 
before experiment realisation (Lukovics & Sýkorová, 1999).  

Main parameters:  
• frequency of workpiece rotation: 120 – 280 min-1 
• frequency of spindle operating speed /of tool/: 
     16000 – 20 000min-1 
• depth of cut : 0,02 – 0,04 mm 
• longitudinal feed: 0,2 – 1,5 m.min-1 
• tool - diamond: Φ 30 x 15 mm  
• workpiece: Φ 55,7 x 41 x 6  Al203 
• power of ultrasound generator: 1 kW 
• amplitude of ultrasound vibrations: 6 - 12μm 
• resonance frequency: 22,8 kHz 

 
Particular achieved values Ra and Rz in standard and 

ultrasound grinding at same technological requirements were 
monitored and noted into table and graphs from where we 
choose next that is showed in the Tab.1 and Tab.2:  
 
Frequency 
of 
workpiece 

Frequency 
of tool 

Ra Rz Ra 
ultrasound 

Rz 
ultrasound

120 16 000 0,71 5,6 0,31 2,0 
120 20  000 0,6 4,9 0,16 1,5 
180 16 000 0,81 5,8 0,4 1,5 
180 20 000 0,72 5,1 0,2 1,35 

Tab.1. Table of measured value in depth of cut 0,04mm and 
with longitudinal feed f = 0,6 m.min-1 

 

 
Fig. 3. Diagram of the Tab. 1. values 

 
Frequency 
of the 
workpiece 

Frequency 
of tool 

Ra Rz Ra 
ultrasound 

Rz 
ultrasound 

120 16 000 0,5 4,8 0,2 2,2 
120 20  000 0,4 3,9 0,07 0,8 
180 16 000 0,6 3,2 0,25 2,5 
180 20 000 0,4 3,0 0,1 0,8 

Tab.2. Table of measured values in cut depth 0,02mm a 
longitudinal feed f = 0,3 m.min-1 
 

 
Fig. 4. Diagram of the Tab. 2. values 

5. REVIEWING 
 

By obtained data comparing is possible to say that 
increasing of machined surface roughness aided by ultrasound 
at Al203 material is:  
• Most distinct modification of parameter Ra was obtained at 

requirements: longitudinal feed - 0,3 m.min-1, depth of cut – 
0,02 mm, workpiece rotation frequency - 120 min-1, tool 
rotation frequency - 20 000 min-1 and Ra was 82,5% 
modification.  

• Least distinct modification of parameter Ra was obtained at 
requirements: longitudinal feeding - 0,6 m.min-1, depth of 
cut - 0,04 mm, workpiece rotation frequency - 180 min-1, 
tool rotation frequency - 16 000 min-1 and Ra 50,6% 
modification.  

• Most distinct modification of Rz was obtained at 
requirements: longitudinal feeding - 0,3 m.min-1, depth of 
cut - 0,02 mm, workpiece rotation frequency - 120 min-1, 
tool rotation frequency - 20 000 min-1 and Rz  79,5% 
modification.  

• Least distinct modification of parameter Rz was obtained at 
requirements: longitudinal feeding - 0,6 m.min-1, depth of 
cut - 0,04 mm, workpiece rotation frequency - 180 min-1, 
tool rotation frequency - 16 000 min-1 and Rz  46,5% 
modification. 

   
6. CONCLUSION 
 

Positive effect of power ultrasound to grinding process of 
hard and brittle materials by grinding diamond tools is in using 
their suitable kinds and at correct design of technological 
contributions proves in generally:  
• Multiple increase of cutting property and speed of feed into 

cutting place,  
• By ceramics machining with diamond tool with high depth 

of cut, 
• By quality increasing of machined surfaces of ceramics 

material by decreasing of surface roughness,  
• Grinding tool operated in self – sharpening process.   

Possitive effect is in higher productivity and intensification 
of machining process in comparing with ultrasound machining 
with free abrasion too.  
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