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M echanisn of U ltrasonic Cambined M achining for M icro-Structures

Zhu Yongvei W ang Zhanhe Fan Zhongjun
(College of M echanical Engineering, Yangzhou U niversity, Yangzhou 225001)

Abstract Themethods of ultrasonic combined machining micro-structures are described The micro-machining
mechanign and characteristics of ultrasonic canbined machining were analyzed Several kinds of cathodeswith differ-
ent sctionswere manufactured by combined electro-discharge micro-machining The micro-machining systean was built
and mproved The micro-structureswere manufactured by combined ultraonic machining It isproved that ultranic
machining is an effective method for micro-structures of hard and brittle materials Good precison and machining
process stability can be obtained by ultraonic caonbined electric-discharge machining micro-structures of hard and
tough metal materials Good precision and high productivity can be obtained by ultra®nic combined electrochemical
machining

Key words M icro-Structure, U Itraonic machining(U M) , Electric discharge machining(EDM ) , Electrochemi-
cal machining(EQM ) , Cambined micro-machining
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Fig 1 Principle draft of cambined micro-U$ & EDM
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Fig 2 Principle draft of combined ultrasnic
electrochemincal micro machining
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Fig 3 Design draft of electrode outside foms
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Fig 4 Design draft of electrode of® Q 75 mm micro axes “ + "
312 : R o
S :
3 0mm

04
45°

0 B AR R
2 W R
‘1 l‘_QlA T EE \\,"i ;
(H) ?;’ﬁ (b) /T\'?}*‘ﬁ ;;‘u&\l\,
SRR JBCREIBR &
> (a)
Fig 5 Reticle prealigoment’ s designson electrode’ s end
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Fig 6 Designsof electrode’ s end grooves
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Fig 8 Microgrgph of reticle prealignment electrode
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Fig 9 M icrogrgoh of electrode made by wire micro-EDM ' ' 15%;
0 80N; 3min
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Fig 12 M icrograph of micro tendon made by US & EDM
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Fig 13 Array hole and propertiesmade by UM & EDM
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Fig 14 M icro-machining systen of UM & EQM
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Fig 15 Voltage and current wavefom of mico-U3 & EQV
CH1: 100. OQu s/div, 2 00v/div
CH2: 100. OQu s/div, 50 00mv/div
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Fig 16 M icrograph of micro holeswith pulsed woltages
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Fig 17 M icrogrgph of micro tendon of different width
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