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Experimental Study on Cathode Modification for Electrochemical
Machining of Blisk
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Abstract : Electrochemical machining (ECM) is one of the important technologies in production of aero-
engine blisk. The cathode modification is an important part of the processing technology. In order to im-
prove the modification precision of cathode, a new method based on normal direction of constant sam-
pling points is presented. The 1-D coordinate system along the normal direction of sampling points is es-
tablished. The basic cathode surface, machining error and correction value are calculated in the coordi-
nate system. The position deviation of machining error and correction value is eliminated by using the
new method. In order to test the validity of the cathode modification method, experimental investiga-
tions of blisk processing are carried out by using a self-designed blisk ECM system. The machining sam-
ples are detected by the three-coordinate measuring machine. After one modification of cathode, the ac-
curacy of ECM blade is increased from 0. 25 mm to 0. 04 mm. Experimental results verify the feasibility
and effectiveness of the new cathode modification method.
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Fig.1 Method of electrochemical machining
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Fig. 2 Forming regularity of cosf method in ECM
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Fig.3 Traditional method of cathode modification
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Fig.4 Cathode modification method on normal direc-

tion of constant sampling points
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Fig. 5 Standard model of blade in blisk
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Fig. 6 Cathode design of cosf method in ECM
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Fig. 7 Surface of cathode in ECM blisk

2.2 MIKBRIREST

R PG TF i 2 S AR T Jie 3 Ak v e B A n
A 0 Lo B R ARS8 17 I )
A 380 T P A I LR L An 1 8 PR . il
(1 T BB a9 Ca) BT 7 5 A1 RE R AN 55 4 5 3 36 R
FH B T2 e HLANE 9 (b) s - R R B 38 4 .

i g H A R W 2 228 g/ 1Y)
NaNO; ¥ - Hfff Wi 30 °CL i AR =
MR =g Z ARG ERHWOE R
0.9 mPa BN B #E W 11K Sk 0.3 mPa. L fi#
W TR 0.1 mPas i TSR K ) 2R ik of
HL UL N (R L R 20 VL BK PR 1 kHz, ik b
f7 45 b 50 26 5 i IS 2L i L [ AR AR I T
HELy WA T B B 45 M EE R 0. 4 mm/min,
s Hom T 5 Rt R SR A = AR AR D BRI

8 WEmMTV¥a
Fig. 8 Machine tool of ECM blisk

AR

IR |

(a) TEPHIZ (b) T3 A

Ko THHRSLHEIH
Fig. 9 Tool cathode and fixture

F HEAT RN o = A A 00 AT 8K o 28 B AR 152 T s 1)
SRFER B S Fin, i TR 14 Fm
Py, Ps, By Bs i 0 F4h, 8 b A R 85 A0 )
P, % P;,B, & B5 Jt 10 &2 4, LKA 50 4
R IF R WU BB o g A% TR R AN [T P 0
WAV 3MH . AT 43 5 Fr it R B 45 B0E 4R 1 T 50
JE iR 22, L IR R B R AR 25 0 43 A A
K10 ifR .

Hy AT R cosO 15 BT T2 B AR . i 4
LRESEIRE IR 22 0 0. 21 mm, 1% 22 5 KA B4
Py WA BRI IR 250 0. 25 mm, iR 2 e K48
RN By o AR W AR EORG JE X E 2 L
1T L HBABAEIE .

2.3 TERREEEESKR

R T I UEE SRR A ) ik 1) T L BA AR A& Iy
B AT AT M A A R N AR 25 A R B
IR T H AW T I . # B 10 24 i 2k 45
R RE ST TR 22 AR (3) 4 SR AT 1 A Ak
FRILA B4R, AT AR5 10 43 i T ELBA MR 56 BB 2%
T Po.Ps.BosBsd 5N R LA T TN TG
T 35 25 A T ER B L PRI I b A U SR AR TR B O A
o BB AR 10 S SR W 4 250 A ih



7438 Mow oM = M

K 2 2 i 46 &

020 P
015

0.10

8/ mm

0.05

0.00
0 10 20 30 40 50 60 70

W m S
(a) M4

0.25
0.20 | ;

015} °

S/ mm

0.0 -

0.05

0.00

M g s
(b) HH

Bl 10 & TE i1 24 4 B BE R 22 o0 A

Fig. 10  Average contour error before modification
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Fig. 11 Experimental samples
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Tab.1 Contour error before and after modification

MW P ABIERT P, BJEW B BIER B BIEE
I 5 §/mm §/mm §/mm §/mm

1 0.204 0.027 0.246 0.039
10 0.155 0.028 0.101 0.034
20 0.098 0.035 0.038 0.024
30 0. 056 0.025 0.036 0.010
40 0.026 0.018 0.036 0. 004
50 0.006 0.011 0. 035 0.007
60 0.005 0. 004 0.016 0.019
70 0.017 0.012 0. 003 0.015
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Fig. 12 Average contour error after modification
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