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Multidimensional ultrasonic drilling processing 
 

 Multidimensional ultrasonic drilling processing is an advanced manufacturing technique that utilizes 
high-frequency ultrasonic waves to create precise and intricate holes and cavities in various materials. This 
process offers several advantages and applications in various industries. 
 
**Principle of Multidimensional Ultrasonic Drilling:** 
 
- **Ultrasonic Vibrations:** A piezoelectric transducer generates high-frequency ultrasonic waves, typically 

in the range of 20 kHz to 100 kHz. 
- **Tool Rotation:** The ultrasonic tool, typically a cylindrical or spherical diamond-tipped bit, is rotated to 

create the desired hole or cavity. 
- **Abrasive Media:** An abrasive slurry, containing abrasive particles such as diamond or boron carbide, is 

introduced into the cutting zone. 
- **Material Removal:** The combination of ultrasonic vibrations, tool rotation, and abrasive media 

creates a localized erosion effect, removing material and shaping the workpiece. 
 
**Advantages of Multidimensional Ultrasonic Drilling:** 
 
- **Precision:** Ultrasonic drilling enables the creation of highly accurate and precise holes and cavities 

with excellent surface finish and minimal burr formation. 
- **Versatility:** This process can be applied to a wide range of materials, including hard and brittle 

materials such as ceramics, glass, and composites, as well as softer materials like metals and plastics. 
- **Non-Contact Process:** Ultrasonic drilling is a non-contact process, eliminating the need for direct 

mechanical force and reducing the risk of tool wear and damage. 
- **Flexibility:** The multidimensional capability allows for the creation of complex and intricate 

geometries, including undercuts, blind holes, and non-circular shapes. 
- **Efficiency:** Ultrasonic drilling is a relatively fast process, enabling high production rates and reduced 

cycle times. 
 
**Applications of Multidimensional Ultrasonic Drilling:** 
 
- **Aerospace Industry:** Ultrasonic drilling is used for producing cooling holes in turbine blades, fuel 

injector nozzles, and other critical components. 
- **Medical Devices:** This process is employed in the manufacturing of surgical instruments, bone screws, 

and other medical implants, requiring precise holes and intricate geometries. 
- **Electronics Industry:** Ultrasonic drilling is utilized for creating holes for vias, blind holes, and other 

features in printed circuit boards (PCBs) and microelectronic components. 
- **Automotive Industry:** Multidimensional ultrasonic drilling is used for producing holes for fuel 

injectors, oil passages, and sensor mountings in engine components. 
- **Consumer Electronics:** This technique is applied for drilling holes in speaker diaphragms, microphone 

parts, and other consumer electronic devices. 
 

Multidimensional ultrasonic drilling is a versatile and efficient manufacturing process that enables the 
creation of complex and precise holes and cavities in a wide range of materials. Its applications span 
various industries, including aerospace, medical, electronics, automotive, and consumer electronics. 


