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Abstract

Ultrasonic machining is an efficient and fine machining method for hard and brittle materials, and
it is widely used in practical production. The rotating ultrasonic effect combined with the rotation
is easy to be combined with technologies, such as: mechanical machining, electrical discharge &
electrolysis, and welding; a variety of rotating ultrasonic composite & auxiliary machining tech-
nologies could be achieved; the machining efficiency and the accuracy can be effectively improved.
The current research results of the rotating ultrasonic auxiliary mechanical processing are ana-
lyzed and summarized; the research progress and the application of ultrasonic and rotary ultra-
sonic composite electrical machining technology are given; the rotating ultrasonic-assisted weld-
ing, extraction, sawing sapphire technologies are introduced. Finally, the technical advantages and
the limitations are discussed about rotary ultrasonic composite & auxiliary machining; the re-
search assumptions and research directions are given.
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Figure 1. Principle of ultrasonic machining
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Figure 2. Grinding principle of rotary
ultrasonic machining
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Figure 3. Turning micrograph of superalloy thread turning
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Figure 4. Ultrasonic vibration assisted
cutting principle diagram
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Figure 5. Magnified micrograph of PZT piezoelectric
ceramic processing
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Figure 6. Ultrasonic-assisted milling
schematic
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Figure 7. Traditional milling and ultrasonic vibration milling chip
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Figure 8. Effect of ultrasonic vibration on surface morphology of sawed
sapphire
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Figure 9. The abrasive trajectory and material removal
mechanism of rotary ultrasonic machining
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Figure 10. DMG ultrasonic equipment and processing
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Figure 11. Ultrasonic composite elec-
trolytic machining schematic diagram
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Figure 12. Comparison of grinding, ultrasonic vibration assist and grind-
ing-EDM effects
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Figure 13. Ultrasonic synchronous chopping
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Figure 14. Ultrasonic composite synchronous machining system diagram
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Figure 15. Micro-pits of array circular holes

15. BEFIEFLIMT R IRE
[F 3 7 A AR T AL, [P R T LUK 1 o, 3K R Ty o B e 1, S e T
[F25 75 2 FLR N T~ A S5 B A R R R 25, Ak T RN TR B, hn RS 4 )
M3 [30].
3.3, EEBEESEmT
ek AN T ARG MK 16 FIR[23]. BEHE[31] [32] [331EMEUMES I . ekt s . ek
P A FhLU I T T LR

#

TETE ETTTE
A ¥

E

YT IR B AIRIER

Figure 16. Rotary ultrasonic composite electronic system
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Figure 17. Comparison chart of three processing test results
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Figure 18. Comparison chart of three processing test results
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Figure 19. Processing results at different voltages
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Figure 20. Comparison of processing test results
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Figure 21. With or without ultrasonic vibration polishing the sapphire surface
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