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Small-hole Electrical Discharge Machining Using a Maglev Actuator

Yoshitaka UEYAMA, Xiaoyou ZHANG, Tadahiko SHINSHI, Akira SHIMOKHBE,

Takayuki NAKAGAWA, Tatsusi SATO and Hidetaka MIYAKE

This paper describes small-hole electrical discharge machining (EDM) with a high speed and high precision five
degrees of freedom controlled maglev actuator. To machine deep small holes with a depth more than the positioning stroke
of the maglev actuator, a conventional EDM machine having a long stroke and the maglev actuator were combined and
cooperatively controlled. To avoid abnormal electrical discharge, we proposed two types of driving method for an electrode;
jump and orbital motions using the maglev actuator. Experimental results show that high speed and high precision
adjustment of the distance between a workpiece and the electrode by the maglev actuator is effective for high speed EDM.
Moreover, the jump and orbital motions increase the machining speed due to improvement in the ejection of debris and

bubbles.
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Fig.2 Cooperative control system using a conventional
EDM machine and the maglev actuator

M2z, MRRLET 7 Faz—F%, BEOKEMITHE
(EA12'E, ZZTHME) IRV (T2 REBOBEEEZRT. BR
LT 7 F 2o —Z BRI, 18 130mm, & S 230mm, & & 26kg
Thb. F-, BEKITRINTWARNDS, NEIhbe—4
1Z, & 200mm, BERE¢26mm, EE 0.64kg TH5H.
R1Icu—Z05 HHAEFMOMBROERELZRT. BRAE
L7V Faz—FiITHE, W, HEHRIZENEN, 260, 240,
140Hz O/ Rig%, %7z, 0.15um, 0.50pm, 2urad OfLER
SIREEERHTDH. O, MILAEEE)OEEE B
IEEEC, BROBREFEFRETHD. Z HRAIDRKA hr—
713 2mm THY, I Y RA— A —FDOEEY ¥ TEER
ARETHD.

2.2 HIAREREMISRAT LA

K2nkHiz, BMRIELT 7 F 2x—% % BFOKREMITH
WO HFAZLIE» T, BMKBET VFax—FDA R
— 7 RREM, BOIINTERERET 5720, HFAsIEKEM
TURT LR L. ANMLYAT LTI, MREET7F
2x—F R EBOEE - BFEES BHEFRIEEL LT, BEF
DOMEMTEERRRR LT 7 Fax—2 O3 BREF RO
HEWE L LCRIATS

M3z, WREERENLY AT L2/, Z FRIZKIMI
ITHOHED, Tuy /BRERT. AMLYAT AT, N
T, WMEEV %, g, 74V Z V7B L%, T
HAarvbe—507 41— Ry J7E5E LTRIATS. IITAH
ayvha—71, WHEESERNORY, T4— Ny I E
EE Ve EBRIEEBEMEV: & DREND, BRONE BIEE
Ze ZERRT S, Ze 13, BKELT 7 F 2 =— 2 OMBERD=2

WsuF L7 0 F 1 T—57Z BV UENT

Table 1 Positioning performances of maglev actuator

e Rl
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Z direction 240Hz 0.5um 2mm
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Fig.3 Block diagram of cooperative control system for machining a hole
in Z direction
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Fig.5 Trajectory of electrode
during orbital motion
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Fig.6 Principle of measurement of electrode’s attitude
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