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Table 1 The Electrochemical parameters
T & FHEHRIE V. E,/V R, /(Qem’) iy /(Alem’)
y-TiAl -0.487 -0.288 4.965x10° 1.46x10"
0,-TiAl -0421  -0.222 8218x10° 890x10”
Ti-48Al1-2Cr-2Nb -0.473 -0.274 8.480x10° 8.65x10”
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FiR
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Table 2 Physical characteristics of
electrodes and electrolyte

Mk % M BB
SEE/(W/(mK)) 21.8
I / (kg/m®) 4000
W H AT /(J/(kgK)) 0.632 4
S5/ (S/m) 1.5x10°
BEJR Gt / (kg/mol) 0.037 5
SHEHL //(W/(mK)) 400
[3E3 R [(kg/m’) 8900
H FRIE /(T/(kg'K)) 385
HL 5%/ (S/m) 5755 x 107
R 1
I /(kg/m®) 1330
=R 18717 H R /(J/(kgK)) 4200
HL 5% /(S/m) 133
WA / (Pas) 0.001
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Table 3 Load boundary conditions
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Table 5 Orthogonal scheme and simulation results of
electrochemical machining of two-phase Ti-48Al-2Cr-2Nb alloy

A MTHE/V PEAEEE (mmmin™)  HLERIE /(m-s™)
(A) (B) (Cc)
1 21 1.7 14.7
2 25 23 234
3 27 2.1 213
4 23 1.9 175

ES
W5 N B c HBERE R /um
1 121) (L7 1(14.7) 0.846
2 121) 2023)  2(23.4) 0.677
3 121) 32.1)  3(21.3) 0.709
4 121) 41.9)  4(17.5) 0.772
5 2(25) (L7 2(23.4) 0.846
6 2(25) 2023)  1(14.7) 0.790
7 2(25) 32.1)  4(17.5) 0.751
8 2(25) 41.9)  3(21.3) 0.757
9 327) (17 3(2L3) 0.862
10 327) 2023)  4(17.5) 0.827
1 327) 32 1(147) 0.882
12 327) 41.9)  2(23.4) 0.787
13 4(23) (L7 4(17.5) 0.829
14 4(23) 2023)  3(213) 0.688
15 4(23) 32.1)  2(23.4) 0.698
16 4(23) 41.9)  1(14.7) 0.802
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evolution characteristics of R,
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evolution characteristics of R,
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Table 6 Surface roughness range analysis table

M el 2= " = c
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E Wz EHMs  AmEs  Fle Il AL
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Material Removal Process for the Manufacture of Aero

The Microstructure Evolution of Two-Phase Ti-48Al1-2Cr-2Nb Alloy

During Electrochemical Machining

MA Xinzhou', LUO Zhijian', HU Chunrong’, LI Wenyuan', LIAO Cuijiao'

(1. College of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China;
2. College of Computer Science, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: During electrochemical machining process, it is difficult to control the shape of the machined
surface of anisotropic alloy materials. Therefore, the position function was used to establish the micro-material
model for two-phase Ti-48A1-2Cr-2Nb alloy, and then the electrochemical machining simulation micro-physical
model was set up. The influences of the macro-process parameters on the evolution behavior of surface micro-
morphology were investigated. The results showed that when the electrolyte flow rate and feed rate were in the
range of 14.7~23.4 m/s and 1.7~2.3 mm/min respectively, the roughness R, of the machined surface decreased with
the increase in the flow rate and feed rate. The smoothest surface (R,=0.677 pm) was obtained under the condition
of the voltage being 21 V, the feed rate 2.3 mm/min and the electrolyte flow rate 23.4 m/s. The simulation of
micro-morphology evolution showed that the most polished surface had undergone a process of roughening and
polishing.

Keywords: two-phase Ti-48Al-2Cr-2Nb alloy; position function; microscopic material model; micro-

morphological evolution
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