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Key Techniques of Numerically Controlled Electrochemical

Machining of Integrated Impellers

Xu Jiawen Zhu Yongwei

- Hu Pingwang

Yun Naizhang Yan Derong

(Nanjing University of Aeronautics and Astronautics, Nanjing 210016)

Abstract Taking the numerically controlled-electrochemical contour evolution machining (NC-ECCEM) of a paral-
lel straight generatrix surface as an example, the key techniques of NC-ECM of an impeller are introduced, including the
shaping law, the evolution movement, the NC programming., the design and manufacture of tool-cathode , the machine tool
and the relative NC system, the technology for manufacturing some typical integrated impellers.

Key words Integrated impeller, Numerical control, Electrochemical machining, Key technique

XMERTEAH RO EEM LTI EER
PUEE, 1038 T HUE i A% I T (NC-ECM) B 4 it #8152
ABSREERRUBESR MEREENLTRA
MR ERRERIENEREM,; X TR
MBI RRE S REEFHU ELI) " ARYE
SRR TP T ES R E N ERFRE RREAR.
MITRHEGTTAENE, A SCESERIE T X
BERZ—H#HTNHA,

1 BEmE

5 ¥ DU X A A 0 T He R, R R R AR o I Y R) BR
BRERSTHAEBRAHZN, ENXEMMTET
FLBAAR B0 T8 -5 1448 i T T ) 4R i — S B 1)
PR, 283 — € B9 hn T o |) B PR AR I T i — 2
RYBERE, i L 18] PR £ 2 ¥ % B — > P-4 L BRR AS
P, #5 D0 5K e % i T 18D B H SR A P-4 (6] B 338

HORE H 3 :2002 - 11 - 17

WP, TR R R AR LA T s
W, UL BT R 0 B AR 64T R BB B, 2R B B AR o
S A8 FURE X R T 70 B — AR/ B R BB X 38
BEAT R AR DI R BOE B B BEAT R AR )
Xt 76 A 0T kA8, B T L P 4 e P M D D
“BRE—AMMIRE MARRIANIE. B8,
3 A0 T 6 Bt R B R 35 L B 35 L B AL SR TR AR R
HEI BB S, B RS E B FEE IR
L AR I T B R S A B P AR S, TR — N B R
() FE(x.y ) Bt mE>, FHilt, BERA
B A B A0 T 3R, ot R L 0 T I8 Bk AT
BHE, UEBERA/D RS, TR ERRE
B BRSO RN T SRR, RSB S
T T E AR ER

Pl 1 Ao I3 48 A 4% 8 A B8 A% fin T (NC-ECCEM) f

BRI, 1941 4 ML ARSI, TENSRRN THERSHEFRITH

FHMHIZ 20034 %28



JUfTHERL,

THB%

A,..[;' WA &,

Ala+da) pla+da)

T(a+da) s{a+da)

Aa) pla)

T{a) «x(a)

A ()

W1 [ AR L v 5 T LT A A
Fig.1 Geometric model of NC-ECCEM
with a rod cathode
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Fig.2 Calculated results of machining gap,
temperature and gas bubble ratio
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Fig.4 Calculated and measured results of machining gap
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Fig.6 Parallel straighi-generarix surface fitted with
surface coordinate points
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Fig.8 Finishing surface by NC-ECCEM

with an inner jet cathode
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Fig.11 Integrated impeller sample precisely
machined by NC-ECM
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