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STFT-based surface vibration analysis method for textured coated cemented carbide

Tong Xin, Wang Shoumeng

(School of Mechanical Power Engineering, Harbin University of Science and Technology, Harbin 150080, China)

Abstract: To address the problem of negative vibration in the surface modification of cemented carbide by textured coating composite
process, an analytical method based on the friction vibration behavior of textured coating surface is proposed to explore the modification
effect of textured coating composite process. Therefore, the friction and wear test platform of micro textured AISiTiN coated cemented
carbide-titanium alloy grinding disc is established. Based on the short-time Fourier transform (STFT) and the gray algorithm, the regular
mapping of friction vibration change and the stable period of vibration behavior are obtained. Then, the modification effect of micro-
texture AISITiN coating process parameters on cemented carbide is analyzed. Experimental results show that the micro texture and
AISIiTiN coating have the most positive effect on the wear resistance of cemented carbide surface. During the stable period of 5~25 min
from self-contact friction, the influence mechanism of micro-texture and AISiTiN coating parameters on the surface modification of
cemented carbide is obtained. The process parameters of the composite modification method to suppress the negative friction vibration of
the cemented carbide surface provide a new idea for improving the surface performance of cemented carbide.
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Table 1 Physical parameters of test materials

LY/BLRE: Ti6Al4V YG8
B/ (kg-m™) 4 400 14 600
YRR/ GPa 110 510
fifi £ /HRC 33 70.7
PUPL3E E/ MPa 539 1 500
BB mm B A Sk
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Fig. 1  Test material size diagram
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Table 2 Orthogonal level table

kS h/pm P/W  o/(mm-s™") n/ d/pum hed I/m P-d ved ned
2.7 35 1500 6 40 1 130 1 1 1

K 2.9 40 1 600 7 50 2 150 2 2 2
3.1 45 1700 8 60 3 170 3 3 3
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Fig. 2 Surface machining process of cemented carbide
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Fig.3  Test overall device
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Fig.4 Signal data preprocessing
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(a) X-direction vibration STFT three-dimensional diagram
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Fig. 6 Three-dimensional time-frequency characteristic diagram
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Fig.7 Amplitude trend curves
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Table 3 Mean and variance error
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Table 4 Range analysis table
RGPS h/pm P/W o/(mm-s™") n/K d/pm hed I/ pm P-d vd ned
K 763. 98 736.72 744,74 742. 69 747. 85 752.35 752.25 749.29 751.35 737. 14
K, 748. 02 748.76 729.21 739. 03 746.29 740. 45 740. 45 748. 66 736. 45 741. 83
K; 718.87 745. 36 756. 88 749. 10 736. 69 738. 03 738.03 732. 88 743,02 751. 86
Ky 254. 69 245. 57 248.25 247. 56 249. 28 250.78 250. 78 249.76 250. 45 245.71
Ky 249. 34 249. 59 243.07 246. 34 248.76 246. 82 246. 82 249. 55 245, 48 247.28
Ky 239. 61 248. 45 252.29 249.70 245. 56 246. 01 246. 01 244.29 247.67 250. 62
R; 15.05 4.01 9.22 3.36 3.72 4.77 4.54 5.47 4.97 4.91
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