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Micro-EDM milling with tube electrode

CHI Guan-xin' ,CHU Xu—yangZ ,DI Shi-chun' ,WANG Zhen-long'
(1.Department of Mechanical Engineering , Harbin Institute of Technology , Harbin 150001, China;2 . Department of

Physics and Mechanical & Electrical Engineering , X iamen University , X iamen 361005 ,China)

Abstract;: The axial wear-loss insensitive tube electrodes was applied to substitute solid electrodes

during micro-EDM milling process, and the tube electrode wear-loss characteristics during this

processing was analyzed . The comparative experiments using both copper tube electrodes and solid

electrodes were carried out on the convention micro-EDM milling system .Results indicate that tube

electrode reduces wear-loss radius of the electrode end,improves machining accuracy ,and simplifies

the compensation method in micro-EDM milling process .

Key words :materials synthesis and processing technology ;micro-EDM ;milling ;tube electrode

o gl &

TR P AE B o T SR P BT IR 1
e A B THUBRBE R A9 iz 3l id 1 KBTI
HORIMBR Z /AR SRA IR T R, %48
AREA THAMRG R, THYS T2 I8 % WAE
FH 7 85 A T S A O A = AR S5 A A i T
FEl N A2 R ROt BB P KA T TR
Mgk TN IR R O i

s HEE .2010-04-16 .
BEE£WMB FR A SRR AR 4T S H (50835002) .

e R A R R AR M R A
(A1 AR F AN T B A b SR A
TERE A RS < SR B SR I TR R
TR RARR AR R A A A B
TN TAEGEBIUAR ol A L ] 3 S IR 142
BRI HT B — A A] sk A AN THeA
FUAT RO L K AEBE I THR WA e —
TE BTN, AR BT R AL L K AE TN T i 2K
AEIN TR AT B IS i T2 45 e T

EB BT B0 (1968 )55 LEIEER A5 5 1) KA L . E-mail :chigx@ hit .edu .cn
BIEIEE AR 981 )5 Pl BF5ET5 1 i K AN T, . E-mail :chuxuyang@@ 126 .com



. 122 . THRRFFR(IFR)

F 4l &

BAEM TR R e Sy 40 FE . Aol 1 2 Ay 4%
AL BIIRRE A LA ) AR B K AEBEEI A4
THERE . BUR P2 e il (0 B S/ N L
AT R BRI R BRI AR LA RCR I
e BIADURE R 2 SR ™ Ay R 4 o A
JE B JRAIRICIE e S L ARASURE RS T T8 JE 1 52
Wi, SN BRI LT AR LU A BE I 2
RN 2R Ge 52 2= M AR ), BR A T fole 4
HL K AEBE RN T HARTE R NI T it — 28
ISP o PRI G e R P AR AR T o TG 132 A
TR — T G L K AR N TR 5 2
R A TR, AN SOREXT 2R F K AE BE R LR A
BB THIE ST LA SR B0 A R 42 B Hl
R RCR T %

1 i st it e

1.1 EBiRIRFEX S B R R0

TR FiL ARSI R T 23 = 2Bty T sk
17 P 1R, O TSR EEEHIRE T AR
JERE T B BUE AN (I~ 4 pm) il T E AR AE N
ToeE—2)a Jmil ] LA SR P4 ST
SRR N T, SRS b AR i K AR 2 BE
FLAE A R P A SRR 1) AR PR AT 2 L3 52
FIHAL AR 2

S R R
oz
'47 :__.__ _______ |
ﬂ f/’ :E?Ei ik
/ | ——
7 | [L ______ :
” :<_ _____ @
7 117 7
7 EEG
i =T

1 BAESEHGHITEE

Fig.1 Diagram of layered milling in micro-EDM
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Fig.2 Wear process of electrode end
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Fig.3 Wear comparison between tube and solid electrodes
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Fig 4 Wear-loss comparison between tube and solid electrodes
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Fig.5 End shape of solid electrode and tube

electrode after milling process
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Fig.6 Milling performance of solid and tube electrodes
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Fig.7 Effect of layer thickness on wear-loss

radius of electrode end

22 EHRNEE

AR EAT W RE A S AL (AR TR i K A
BRI T rp AT O — S IR, TSR RE
JEE 8 e A5 FE AN S PS4 )52 W) ML AR SCHEAT T
ANIFEREIEE (10730 e ) A BEHI R ) T3
AL R B0 [ — 7 R HEA T B I N T T g g
B A R AR IR I A A ) S
PG, 1 AN [RDBE JE ) A5 R B R A F B )
AT ARG, SRAAFUNT TR 110 V,
BK5E 20 s o 1525 b 5026 T4l 2000 1/min,

BEHI ORI 10 pm HLIRIE 45 7 BE 53531 O 50
pm /s F1100 pm /s,

T ALy P s 254 AR AR R R 0
il

o=y, Jy. —TLCd /2 — (o /2Y Th

D’ T @
A Ve Vo G350 A H AR A0 A Y sl B AR s D
BRI EAS s dv AR AME s e D HLAR
FINAR s he SRS HRLBC IR AR AR BE s b Ry U
MIIREE

Pl 8 BT 7 g B JEE 5 ) F AR A A A8 i Ao 45
FERRRRE M LA, AT UL B A A R R A
WTREEAER , FELRRE S oS 4 30 £ AR AN Wi/ ) L S5 AT )
IR A R 3, HJR BEE B REE AN
AR B N, X AT RESE T BE Ry
PAGE ) 22 B, i TR AR B A A
A 2R JEL /N B8 AR ] A T T AR J A
/N SEAE HAR RS ME AR AN T B IS TR] Y 42
TR R B/ S U AR A A R 7 o) b 45

FERCHL, PRI AESChR N Tad i BEZR 525 I8
TR %H?&KB’J%T{ G R SR A A FAR
—e— BRI BT E 1:50um/s i
12+ :v: ?i%:ji: LA TEE2:20um/s / <28
| —- R / 24 ¢
=
S 1, @
_20 ~
gglo \ FemEiov |F
i~ HZ510000 pF 16
= iiﬂlf‘fﬁsooo vmin | B
Sl S8+ / 4112 55
8
6 . . . L
15 20 25 30
B EEE B /um

B8 HEEEXMIMAENMm
Fig.8 Machining performance with different
tube thickness
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Fig.9 Remeant between two milling traces
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Fig .10 Diagram of stepped vestige removal in micro-EDM
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