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Fig.2  Photograph of the clamp cathode and anode for
L electrochemical machining of Ti-alloys TC4
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Fig.1  Schematic diagram of the experimental apparatus
for electrochemical machining of Ti-alloys TC4
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1
Tab. 1
machining of Ti-alloys TC4

Experimental plan and results of the electrochemical

Serial number

%,/ % %,/ % x5/ A %
1 6.0 3.0 10.0 78
2 9.0 1.5 9.0 91
3 4.0 4.0 8.0 71 3
4 7.0 2.5 7.0 81 Fig.3 Micrograph of the samples in different machining condi-
5 10.0 1.0 6.0 90 tions for the electrochemical machining of Ti-alloys TC4
6 5.0 3.5 5.0 69 a sample No. 2 J 6. 363mm  electrolyte 9%
7 8.0 2.0 4.0 83 NaCl 1.5% Na,S,0;4 and some kind of additive
machining current 9A
| ) b sample No. 8 & 5.939mm electrolyte 10%
NaCl 4% Na,S,0q aqueous solution and some kind of
additive machining current 10 A
7
y=2.52+7.59x, +7.35x, +0.92x«, 1
1 X, > K, > K,
2 .2 NaCl > Na, S, Oy >
oo " Yoo X X
1. NaCl %, Na,S,04 Xy
Xy Xy X3
4
Y Xy Xy X3
Tt 2 1 NaCl x, Na, S, Oy X,
NaCl 10% Na,S, Oy 4% TCA
10A. 8
3
Ra 3.8 2
jm. 10% NaCl +4% Na,S, 0, + 10% NaCl + 4% Na, S, Oy +
50A/cm’ 50 A/cm’.
1 ’ 3
P,=1.92
P, =0.93
P, =0.23
2
Tab.2 Variance analysis of the electrochemical machining of Ti-alloys TC4
Difference source df SS MS F Fooo 33 Markedness
Regression 3 424.333 141. 444 74.569 29.46 # %
Error 4 11.380 2.845
Total 7 435.714
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Study on the Electrochemical Machining of Titanium Alloys TC4
with the Method of Uniform Design

ZHANG Mei-li© ZHU Di XU Zheng-yang
Institute of Mechanical and Electrical Engineering  Nanjing University of Aeronautics & Astronautics

Nanjing 210016 Jiangsu China

Abstract For the electrochemical machining of titanium alloys a passivating film tends to form on the machi-
ning surface which holdbacks the process of machining and some corrosive pittings can appear on the non-ma-
chining surface which leading to the poor surface quality. So how to improve the machining surface quality this
is a hot problem in aerospace industries. An experiment plan has been made with the method of uniform design
and the variance analysis has been carried out using the result data of the previous experiments. The experimen-
tal results show that an excellent machining surface with Ra 0. 38 pm would be obtained in the electrolyte of 10%
NaCl solution 4% Na,S,0, solution and some kind of additive.

Key words electrochemical machining surface quality uniform design variance analysis



