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(1. Suzhou University of Science and Technology, Suzhou 215009, China;
2. Suzhou Key Laboratory of Precision and Efficient Machining Technology,
Suzhou University of Science and Technology, Suzhou 215009, China;
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[ABSTRACT]
is one of the effective methods to improve the micro-holes machining performance of difficult-to-cut materials. In UVE

Ultrasonic vibration assisted electrical discharge (UVE), as a special composite machining technology,

micro-holes processing, according to the different forms of ultrasonic vibration, it can be divided into three modes:
electrode vibration, workpiece vibration and dielectric vibration. In the UVE micro-hole processing of electrode vibration,
the ultrasonic frequency is generally 20-40kHz, and the ultrasonic amplitude is about Spm, which can improve the
material removal rate by 40%—-60%, and can machine the micro-hole with an aspect ratio of up to 30. In the UVE micro-
hole processing of workpiece vibration, the ultrasonic frequency is mostly less than 30kHz and the ultrasonic amplitude is
less than 10pum, and the material removal rate can be increased by about 40% and the micro-hole taper reduced by about
30%. In the UVE micro-hole processing of working fluid vibration, the ultrasonic frequency is generally greater than
40kHz, and the ultrasonic amplitude is greater than Spum, which can increase the material removal rate by up to 33 times,
and the hole wall roughness can reach R,0.2um. The research result of the three types of UVE micro-hole processing are
summarized and analyzed, the three types of UVE micro-hole processing mechanisms and existing problems are discussed,
and the characteristics and scope of application of the three types of UVE micro-hole processing are compared, and the
development trends of UVE micro-hole processing were prospected.

Keywords: Electric discharge machining; Ultrasonic vibration assisted electrical discharge (UVE); Micro-hole machining;

Processing quality; Processing mechanism
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Experimental Study on Tangential Ultrasonic-Assisted Mirror Grinding of
Zirconia Ceramics

QIAO Jiaping"?, WANG Qiang’, WU Hanqiang’, ZENG Jiang’, WU Yongbo’
(1. Harbin Institute of Technology, Harbin 150000, China;
2. Southern University of Science and Technology, Shenzhen 518055, China)

[ABSTRACT] Zirconia ceramics are difficult-to-machine materials and their application are restricted as a result of the
difficulty in precision machining due to their high brittleness and low fracture toughness. Against this problem, a tangential
ultrasonic-assisted mirror grinding method was proposed. The effect of ultrasonic amplitude on the work-surface roughness,
the grinding force and temperature, and the wear condition of grinding wheel with/without ultrasonic were studied. The
results demonstrated that the mirror surface was successfully obtained on the zirconia ceramics workpiece by tangential
ultrasonic-assisted grinding, and the work-surface roughness decreased by 43.8% to R,19.9nm at ultrasonic amplitude
A, ,=4.66um, compared with conventional grinding (4, ,=0). The normal grinding force decreased with the increase
of ultrasonic amplitude, with the maximum decrease of 34%, but the rate gradually slowed down. The change trend of
grinding temperature was similar with that of grinding force, showing the temperature at 4, ,=4.66um was lower than that
without ultrasonic by 34.5%. In addition, the wear condition of grinding wheel was improved, reducing the falling off
abrasive grains and extending the life of grinding wheel with ultrasonic.

Keywords: Zirconia ceramics; Tangential ultrasonic-assisted grinding; Surface roughness; Grinding force; Grinding temperature
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Elliptic Ultrasonic Assisted Fixed-Abrasive Polishing of AIN Ceramics

LI Gengzhuo, WU Yongbo, WANG Qiang
(Southern University of Science and Technology, Shenzhen 518055, China)

[ABSTRACT] AIN ceramics are considered as the most ideal substrate material for high integration and high-
power devices packaging due to its high thermal conductivity, low thermal expansion coefficient and good mechanical
strength, and have great prospects for application in automotive chips, aerospace and defense military. However, as the
primary methods of the substrate planarization, lapping and polishing of AIN ceramics are encountering the bottleneck
of low processing efficiency caused by the employment of loose abrasive slurries. In addition, the chemicals in abrasive
slurries can cause increased environmental expenses. In this research, for the purpose of solving environmental problems
and improving the polishing efficiency of AIN ceramics, a vitrified-bonded abrasive pellet containing fine abrasives is
employed to realize the fixed-abrasive dry polishing. With this method, higher material removal rate can be obtained, but
the chip cannot be discharged in time during the dry machining, which will lead to the deterioration of surface integrity.
Consequently, an elliptic ultrasonic vibration is applied to the abrasive pellet during the dry polishing. It is found from
experiments that the elliptic ultrasonic vibration has a catalytic effect on the chip emission, which is more favourable for
better surface quality and higher material removal rate.

Keywords: AIN ceramics; Lapping and polishing; Fixed-abrasive polishing; Ultrasonic assisted machining;

Elliptic ultrasonic vibration
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