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Abstract; In order to solve the difficult problem of how to machine a complex curved cavity of a difficult-to-cut
material in a 3D-flow closed impeller, a new process of combined electrical machining and digitized manufactur-
ing technology is put forward, which is a combination of numerically controlled electrochemical machining
(NC-ECM) and numerically controlled electrical discharge machining (NC-EDM). Its overall scheme design
and key technology are discussed in this article, including the overall process design, the design of cathodes
and their tracks in pre-processing by NC-ECM, the design of electrodes and their tracks in precision work by
NC-EDM, fixtures design, and the technological parameter selection and optimization. A 3D-flow closed im-
peller is machined successfully by this method, and the test results show that the combined electrical machining
is useful in the production of 3D-flow closed impellers.

Key words: 3D-flow; closed impeller; combined electrical machining; numerical control systems; electrochemi-

cal machining; electrical discharge machining

= ool B BE PR R K e R KR
[ 2 P pe 4 AR 20 4D 50 AR UR Y. T
AT S T AR T A i B S as
DRIt Jr BT ) e B A e ) AR OR L H
A =i et B 1 [ B 1 2 222 W TSt
AR 23 L R A sl LIS T A B 5t o 38 ~F- LA 50 3
R I 20 AE R B BT S R 0 R R
P/ ) W R S | g g A (o
MR HE B — A 58 A B R A A ) = o i P AU
PRI A5 AR K S Sl BIL S 0 2R v 1Y P R AR
& s RIS Fe AL A iy P R AR I 48 55 L S b TR
ROR i e W 4 5 B L T P L R R L A T

Yoks B HA: 2009-04-29; f&iTH#1: 2009-08-10
EEWAH: “+—A"EHE AL H
BEWAEE : XJE E-mail: liuchen502@nuaa. edu. cn

FfdE I 75 4

A I 1 ) 2 — L R A 2 A P
SMER X T = o0 It AT OB A A A n TG G PRI
32 2R K J) LT sk M g BRI H R 7
P UVECEE BEI AR M = ek T, Hoar B =
TC L P 2 T 2 A R A B 3 R A AR
Feidk . RS B DR MEPAT 5 B TR LA
AB 5 5 11 1m0 5 A 4 P R I B A i 8 AN B 5 )
PRAR TR AR T 1 8 B AN I 2 AR il 1 L TG 18 2
P TN C R AN N DR N (i
5 By B — AR 0 o 2O R 5 R ) R AT AR
B A A G b R R IR AR R TR VBN T R
ZLL HR 7 R e {77 i A0 AR AT EE L R R
XFF AR B AR /N I R /N = e g P 2 g
O VKR A T R B B R,



5 3 XIS 4 « = IEH A2 At BRI T —— BPO7 i RO BB AR 651
HAT =i M A48 R D RO E RN OSBRI 5e R e 25O 4145 U TR Y

FER 3 RE T AB BRI O % L i E N AL TR
HWFHDIR S . N T e =i A R4 B A
i TR T A O M R, AR IR A R T B0 L
(NC-ECM) /%t#z 1, K 16 (NC-EDM) £ & Jin T %
FACH & B T 58 AT T 50 A 58 0 i m
B .

1 WE XS

WEFEXF R g a0 T 2 B i = 50 i AT X8 A i
& HPPRE Oy g il g 56 < o MR LA 3 L A A 1
Feon AL B e T SR . R
A A5+ LA SIS s 8] T O 2k
PR f EL BN P o [ sl s LR il )
BGE A T A S i e B SR R T . Y
J T S AR Sl T L LA S 3R T TR
G THAFRIREL P, XY Z 845, 2
Bt b 31O AU G T AT A B R R SE R E AL, B
T X Tz 48 [ A A ROk IR E X B 2T iR R
PR 3 [ A B A 7 — i i SR LA L
R AR AR B AR T B R AR T iR
PEAT $5 3 FBCPE BEHI IR R

Bl 1 =Joi A =
Fig. 1 3D model of 3D-flow closed impeller
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Fig. 2 Flow chart of combined electrical machining and
digitized manufacturing technology of 3D-flow

closed impellers
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Fig. 3 Working area partition of the 3D model of a

cavity of impeller
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Fig. 4 Part cavities processed by cathode No. 1
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Fig. 5 3D-flow closed impeller after completion of

precision work by NC-EDM
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