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Research on and analysis of influence of process parameters on surface
roughness of TC4 by abrasive cloth wheel polishing
HUAI Wenbo'?, TANG Hong®, LI Hong'

(1. School of High Vocational Education, Xi’an University of Technology, Xi’an 710082, China;

2. College of Mechanical Engineering, Northwestern Polytechnical University, Xi’an 710072, China)
Abstract: Abrasive cloth wheels with great flexibility can be used for complex surface polishing.
In order to grasp the influence of the law of polishing process parameters on the TC4 surface
roughness and improve the polishing quality, the process parameters influence law was analyzed
through the single factor experiment. The surface roughness prediction model is established based
on orthogonal test results and verified to be of significance. Process parameters coupling with the
influence law of the surface roughness are analyzed with the process parameters optimized by the

response surface method. Finally, blade polishing experiments show that the ideal polishing re-

sults can be achieved by the prediction model and optimized process parameters.

Key words: abrasive cloth wheel; polishing; surface roughness; parameter optimization
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Fig. 3 Effect of particle size on the surface roughness
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Fig. 4 Effect of feed rate on the surface roughness
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Fig. 5 Effect of polishing force on the surface roughness
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Tab.1 BBD design and results for polishing

process parameters

55 P/ # F /N v /(m/min) R./pm
1 180 1.5 0.9 0.436
2 180 1.5 0.1 0.471
3 390 2.5 0.9 0.546
4 390 1.5 0.5 0. 365
5 390 2.5 0.1 0.521
6 600 2.5 0.5 0. 485
7 390 1.5 0.5 0. 366
8 390 0.5 0.1 0.521
9 180 0.5 0.5 0.534
10 390 0.5 0.9 0.507
11 390 1.5 0.5 0. 361
12 390 1.5 0.5 0.362
13 600 1.5 0.9 0. 404
14 390 1.5 0.5 0.363
15 600 1.5 0.1 0.362
16 180 2.5 0.5 0.543
17 600 0.5 0.5 0.452
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Tab. 2 Variance analysis of surface roughness

prediction model
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