AHPSO-SVM Fiil 48 75 P 58] 25 Hi| ZTA B & W30 A4 4%

A B ) 1% AT BE R OK

G B TR S 3 ) TR B, 5 AE - 454003)

X O O AMREEM Ty X GBI TR A G R, KA AR R DA R LA
FRM # G AT T BFR ., £E 35 kHz Sh 61 A48 5 JE ) 5 538 JE ) P A Aok T AR L 34T IR B A LB S AR T
LK B R AL R R 09 T B R AL I A AL, & 2R R R AR 209 AHPSO-SVM
FRMAER BRI LR A AR T XA AR AR A g ) 10.05% ~21.23% , AHPSO-SVM M 45 A MSE %
0.378 4 “F3ARATIR £ 4 1.369 0% 30 KiE 5 FEALAFA £ 4 0.020 2, A8 6 T 538 B §) A2 5 5 H) 774 ZTA 1
T ARG AL B E K 1 269 AHPSO-SVM A A BAF 5 ST e /) 2 ALid ik 5 RAFea A 2 bk

X BTELE IEeIH, R ENE BN ZTA ME A R4

{5 £ 5 . TG663; TH145.1 DOI; 10. 12044/j. issn. 1007-2330. 2019. 02. 014

AHPSO-SVM Prediction of Boundary Damage of Ultrasonic
Internal Grinding of ZTA Ceramics

ZHAO Mingli LI Bohan NIE Lixin LV Xiaofeng ZHAO Bo
(College of Mechanical & Power Engineering, Henan Polytechnic University, Jiaozuo 454003 )

Abstract In order to solve the problem that there is prone to edge cracking of engineering ceramics with com-
mon processing, this paper studies the boundary damage prediction system of ultrasonic internal grinding. The experi-
ment was carried out independently under the conditions of 35 kHz axial ultrasonic grinding and ordinary grinding. The
support vector machine was used to study the influence of the process parameters to boundary damage. The improved
particle swarm optimization algorithm was used to optimize the support vector machine and the hybrid kernel function
AHPSO-SVM predict model was established . The results show that the reduction of boundary damage of the specimen
under ultrasonic is 10.05% ~21.23% , the MSE of the AHPSO-SVM prediction model is 0.3784, the average relative
error is 1.3690% , and the standard deviation of the 30—time fitness value is 0.0202. Compared with ordinary grind-
ing, ultrasonic grinding can significantly reduce the boundary damage value of ZTA ceramics.The established AHPSO
—SVM model has better learning ability, generalization performance and good stability.
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Tab.1 The boundary damage data of orthogonal experiment
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1 0 1.31 0.28 15 34.6
2 0 1.31 0.5 20 36.7
3 0 1.31 0.72 25 41.8
4 0 3.27 0.5 15 33.4
5 0 3.27 0.72 20 35.3
6 0 3.27 0.28 25 40.3
7 0 5.23 0.72 15 32.5
8 0 5.23 0.28 20 34.8
9 0 5.23 0.5 25 38.1
10 35 1.31 0.28 15 30.9
11 35 1.31 0.5 20 32.1
12 35 1.31 0.72 25 37.6
13 35 3.27 0.5 15 28.1
14 35 3.27 0.72 20 30.3
15 35 3.27 0.28 25 33

16 35 5.23 0.72 15 25.6
17 35 5.23 0.28 20 28.5
18 35 5.23 0.5 25 32.3
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Tab.2 Boundary damage data of single factor experiment
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Tab.3 Simulation results and relative errors
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1 32 31.6305 1.1547 30.4354 4.8894 30.0612 6.0588
2 33.4 33.5766 0.5287 33.4694 0.2078 33.2820 0.3533
3 35.6 36.1546 1.5579 36.5053 2.5430 36.5107 2.5581
4 39.7 39.2166 1.2176 39.5422 0.3975 39.7452 0.1138
5 43.9 42.7555 2.6071 42.5789 3.0093 42.9835 2.0877
6 25.9 26.2443 1.3293 24.5792 5.0996 24.0959 6.9656
7 28.1 28.2156 0.4114 27.6091 1.7470 27.3059 2.8260
8 30.8 30.7027 0.3159 30.6418 0.5136 30.5251 0.8925
9 33.2 33.7047 1.5202 33.6760 1.4337 33.7513 1.6605
10 38.4 37.2298 3.0474 36.71108 4.3982 36.9826 3.6911
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Tab.4 30 times performance index of each algorithm

5 LA AHPSO-SVM PSO-SVM CV-SVM
PERER AR MSE SRR 2E/ % MSE SEY AR ZE /% MSE SEBIHXTRZE %
Al 0.3784 1.3690 1.0133 2.4240
Y 0.3954 1.3956 1.0572 2.4335 1.1718 2.7208
T2 0.4006 1.4015 1.2022 2.7507
T 7 (B bR 2 0.0202 0.8038 0
15 301
N ramiawe R RO
o
= 09 F e
< —s=— AHPSO-SVM = 20t —s— AHPSO-SVM
—s—PSO-SVM = —e—PSO-SVM
0.6 | —4— CV-SVM ol —— CV-SVM
15
- ey g N
03}
1 1 1 1 1 1 1 1.0 1 1 1 1 1 1 1

0 5 10 15 20 25 30
serial number

(a) MSE

serial number

(b) PSR 2E

K2 PARPPERESE brS HE £k

Fig.2 Comparison index of two performance indicators
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