%40% %3 4 A0 X F F R (8 K H P RKR) Vol.40,No. 3
2019 % 3 A Journal of Northeastern University ( Natural Science) Mar. 2019

doi: 10. 12068/j. issn. 1005 —3026.2019.03.010
BEREEREE SR

®oOFL &R, HwE, 0T
(L MR BURERSE 5 TREEBE, bk KA 130022 2. PIRERE KREDLFRIEHUL SRR, Shk K% 130033)

i 2 RPN T A R U AR SO X B AR ) SR B AT P AR 7 i sl xR SRS A
Peth TR A RE R AT IF kT RS IR AR R A IO T ARG, 1A g4 R R W S IR 3 i IR 0
Lt I 1% P, 37 5 R X 3 TATHEL A FE 1) 2 W i . el B PR R R AT 5 1 7 L W 8 A D T S o i
J 22 AR 2 A2 i AL S 2 SR R e TR A A R R A MO T T AT, O 8 T A R S B BE
SE T HER.

X 8 A YU BRSOV ; il s IE A

FESES: TG 669 XEARERS: A XEHS: 1005 -3026(2019)03 -0356 — 04

Ultrasonic and Electrorheological Integrated Polishing Process
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Abstract: An ultrasonic and electrorheological integrated polishing process was proposed for
finishing micro structures of mold based on both the aggregation of abrasives caused by
electrorheological effect and the driving effect of ultrasonic vibration on abrasives. An ultrasonic
and electrorheological integrated polishing system was developed. The orthogonal test results
showed that the amplitude of the ultrasonic vibration and the applied electric field strength have the
greatest influence on surface roughness. The influence of ultrasonic and electrorheological
integrated polishing process parameters on the surface roughness after polishing was studied by the
single factor test. The experimental results verify the feasibility of the ultrasonic electrorheological
integrated polishing process, which lays a foundation for subsequent process optimization and
practical application.
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Fig. 1 Schematic diagram of the polishing system
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Table 1 Level distribution table of various factors
A B C D(FiE& E F
S CRE) (RE) (RIF) %0 (EBR) ()
wm \Y m % mm min
1 1 500 5 5 0.3 3
2 5 750 7.5 10 0.6 5
3 10 1 000 10 15 1 7

x2 HBRARSHER

Table 2 Test scheme and results

R R R SN i; s g O
Y umV pwm mm min 2
% pm
1 1 500 5 5 03 3 01082
2 1 750 7.5 10 0.6 5 0.0745
31 1000 10 15 1 7 0.0346
4 5 500 5 10 06 7 0.1223
5 5 750 7.5 15 1 3 0.1381
6 5 1000 10 5 03 5 0097
7 10 50 7.5 5 1 5 01282
8 10 750 10 10 0.3 7 0.0647
9 10 1000 5 15 0.6 3 0.1097
0 1 50 10 15 06 5 01102
m 1 750 5 5 1 7 0.1585
12 1 1000 7.5 10 0.3 3 0.0923
13 5 50 7.5 15 03 7 0.0808
4 5 75 10 5 3 0.0753
15 5 1000 5 10 1 5 00924
6 10 500 10 10 1 3 01382
17 10 750 5 15 0.3 5 0.1035
18 10 1000 705 5 0.6 7 0.1083
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Table 3 Analysis of test results

k A B Cc D E F

k 0.0964 0.11460.1158 0.11300.0915 0. 1103
k 0.1014 0.1024 0.1037 0.097 4 0.1000 0. 101 4
ky 0.10880.08950.08710.0962 0.1150 0.094 9

N

M2 0.01240.02510.0286 0.0169 0.0235 0.0155
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Fig. 2 Surface roughness changing with abrasive
grain sizes
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Fig. 3 Surface roughness changing with voltages
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Fig. 4 Surface roughness changing with amplitudes
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Fig. 5 Surface roughness changing with
abrasive mass fraction
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Fig. 6 Surface roughness changing with polishing gaps
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Fig. 7 Surface roughness changing with polishing time
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