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Table 3 Experimental results and S/N values of optimization targets
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1 1 1 1 1 1 18.75 0.33 2546 | 9.59
2 1 2 2 2 2 24.71 0.17 27.86 | 15.37
3 1 3 3 3 3 25.70 0.18 28.20 | 14.76
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Table 4 Grey correlation coefficient and S/N grey correlation degree

x4

. TR 5L
5 e | B | Rk
1 9.59 0 0.50
2 15.37 0.60 0.71
3 14.76 0.54 0.68
4 13.96 0.46 0.64
5 13.36 0.39 0.62
6 14.17 0.48 0.65
7 13.74 0.43 0.63
8 14.25 0.49 0.66
9 13.84 0.44 0.64
10 10.85 0.13 0.53
11 14.53 0.52 0.67
12 16.13 0.68 0.75
13 12.90 0.35 0.60
14 10.85 0.13 0.53
15 12.14 0.27 0.57
16 19.16 1.00 1.00
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B | 1k | RGBS | o
25.46 0 0.50 0.50
27.86 0.60 0.71 0.71
28.20 0.69 0.76 0.72
27.51 0.51 0.67 0.66
27.07 0.40 0.62 0.62
25.70 0.06 0.51 0.58
27.99 0.63 0.72 0.68
29.46 1.00 1.00 0.83
25.75 0.07 0.51 0.57
26.86 0.35 0.60 0.57
26.63 0.29 0.58 0.63
28.84 0.85 0.86 0.81
26.36 0.23 0.56 0.58
26.57 0.28 0.58 0.55
26.75 0.32 0.59 0.58
27.49 0.51 0.67 0.83
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Table S Average and range of S/N grey correlation degree of each factor
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3 0.6485 0.6561 0.6733 0.6884 0.6775
4 0.6415 0.7852 0.6250 0.6033 0.6180
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Table 6 Experimental results of optimized process

RS BT S/N H—1k YREPS IES 44
FIHREEE R, | 0.12um | 18.39dB | 0.92 | 0.93
MRR | 27.9mg/h | 28.91dB | 0.86 | 0.88
S/N K HREE | — | = | = | 0.90
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Process Optimization for Ultrasonic-Assisted Magnetic Abrasive Finishing of

Titanium Alloy

MA Fuyjian, PU Bin, LIU Xin, LUO Qichao
(Dalian Jiaotong University, Dalian 116028, China)

[ABSTRACT]

In order to study the influence of machining parameters on ultrasonic-assisted magnetic abrasive finishing

(UAMAF) of titanium alloy, the orthogonal experiments were carried out with surface roughness and material removal
rate (MRR) as evaluating indicator. The single-objective and multi-objective optimization of the machining parameters
were carried out based on signal-to-noise ratio (S/N) and grey correlation analysis methods. The results show that the best
process aiming at surface roughness and MRR is the abrasive particle size of 50/60#, amplitude of 14um, and tool speed
of 1000r/min and 1200r/min, magnetic pole and workpiece gap of Imm and 1.25mm, finishing time of 40min and 30min
respectively. The optimized surface roughness and MRR are R,0.08um and 30.5mg/h respectively. The optimum process
combining surface roughness and MRR is the abrasive particle size of 50/60#, amplitude 14pm, finishing time of 30min,
magnetic pole and workpiece gap of 1.00mm, tool speed of 1200r/min. The surface roughness and MRR are R,0.12pum and
27.9mg/h respectively.

Keywords: Titanium alloy; Ultrasonic-assisted magnetic abrasive finishing (UAMAF); Surface roughness; Material

removal rate (MRR); Signal-to-noise ratio (S/N); Grey relational degree
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