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Prediction Method of Single-channel Laser Cladding Depth Based on MPA-BP Network
Cui Yinghao, Wang Mengle, Guo Shirui, Cui Lujun, Zheng Bo, Li Xiaolei, Chen Yonggian, Liu Jialin
(School of Mechatronics Engineering,Zhengzhou Key Laboratory of Laser Additive
Manufacturing Technology,Zhongyuan University of Technology )

Abstract: Aiming at the difficulty to accurately control the depth of cladding layer in laser cladding process, a pre-
diction model of single channel laser cladding depth was proposed by the Error Back Propagation(BP) based on
Marine Predator Algorithm (MPA) optimization. Laser power, scanning speed and powder delivery rate were
taken as independent variables and penetration depth as dependent variables to evaluate the prediction model. By
comparing the results of model with that of PSO-BP, SOA-BP and SSA-BP neural networks, the average absolute
percentage error of MPA-BP prediction model is defined as 7.414% , and the goodness of fit is 0.964. The experi-
mental results of relevant data are superior to those of other models, indicating better stability and prediction ac-

curacy of BP neural network based on MPA optimization for penetration prediction.
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Fig.1 Laser cladding head and cladding process

Tkl 2.7%7% 3.3 HA 48E SHKEYFAR LEEE

1426

(b) BAEEEFER

AR 45 B, RS 200 mm X 50 mm X 20 mm., %575 Rl
7 2 FH A EE AL B AT T B 2B 55 )2 Al i L SR )5
ORGP Ik R AL TE S 2. B B KR A
GCRI5 BRI AR M AR TE I B AT ZE 4L T, R XTL-
BM-8TC ¥ 252 45 A A W0 55 1 B8 4 SRR T 30

SR JH U 5 () il 26 7 AT OGRS AR

. TEFRAS RO AR P (1 400~3 000 W) 06
ﬁﬁﬁﬁ vs (4~8 mm/s), L ik ¥ R R (10 ~
16 g/min) RICH X & BEAY 4 & - AT IO . 163
Jii R F K AR D) B3 25 VDR /N B R BV ik )5 4
SR F 240.400,800,1200 1 2500 5 (1) b 48 X} HE B 5
R HEA TR B L R 9 O 1 2% AT 90  fe i R A K
., SR XTL-BM-8TC #1745 £ {4k W o 485 7 K 3 47
W Z2 -] St A AR A5 H0 L DL 2,

\5\\\

1000 um

(a) BEEB O RN EALE (b) % FFIE B EAA &
B2 BEEAEYR

Fig.2 Cross-sectional morphologies of cladding layer
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Tab.1 Penetration dimensions of cladding layers under

different process parameters

75 P/kW vs/(mm s 1) R/(g+ min™ 1) D/mm
1 1 400 4 10.9 0.70
2 1 400 6 10.9 0.55
3 1 800 4 10.9 0.92
4 1 800 6 10.9 1.04
54 3 000 8 16.6 1.32
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Process Parameter Optimization of Arc Stabilizing Magnetic Field for Titanium Alloy

Smelting Based on Taguchi Method
Zheng Yabo, Mao Lingling
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Abstract:In view of the large difference between head and bottom of Fe in TC4 alloy single ingot, the process pa-
rameters of arc stabilizing magnetic field in titanium alloy melting were optimized by Taguchi method, and the in-
fluence of current and alternating time of arc stabilizing magnetic field on homogeneity of impurity element Fe in
TC4 alloy was investigated. The results reveal that the effects of arc stability alternating time on the Fe content
range of TC4 ingot is significant through the signal-to-noise ratio and variance analysis. The optimal process pa-
rameter combination determined by the test design was selected and verified, and the average range of Fe content
in TC4 ingot is reduced from the 0.04% to 0.01% , indicating the improvement of homogeneity of TC4 ingot by
optimizing the process parameters of arc stabilizing magnetic field in titanium alloy melting.

Key Words: VAR, TC4, Arc Stabilizing Magnetic Field, Taguchi Method, Homogeneity

Yem B :2023-03-31; 8 e iR U 2 B #3:2023-08-14

E&TH . JPPT T H (JPPT-135-GH-2-016)

FE—EE B A WP T3 1986 4F A, w5 2% TR BR P4 X8 (721014) , E-mail : yabozheng @ 163.com

IR PN B, T H O ENRS BRI LA S B s [T]. Rl RA 64 4,2023,43(10) 11 430-1 434,
ZHENG Y B, MAO L L. Process parameter optimization of arc stabilizing magnetic field for titanium alloy smelting based on taguchi method
[J]. Special Casting & Nonferrous Alloys, 2023, 43(10):1 430-1 434.

[7] Tk, BISCHE, P % AT WMk rkREall]. &6 tions. 2021, 80(13): 19 335-19 359.

Yrdi, 2021, 7(8): 12-13. C150 BB, 1 FE A £ & B0 ok vt el B i A CDT. BCHR < 0 0 i K =
(8] FHEIE, Hth#, AN, 4. 3T MPA-SVM [ 507 fil 5 45 1 1t 2022.

HETE AT T ] R w25 44 . 2023, 52(1): 58-64. [16] fRERFT . MO - Tk B 2535 T MPA-VMD (25 Mt 07 78 55 38 iU
[9] HEWE, Bk, #F MIC fi MPA-KELM &% i 0 SO ¥ i e e R R LT g 2545 5 2022, 39(7); 64-72.

BT, 4243, 2023, 44(2): 271-278, C177 AR, Al B F ook i v il £ Bk ) WSNs [T R aeit
[10] SR VPR, IMVAS .55, JET BP M2 45 i BRI TR 56 — S R FHLS R, 2022, 12(11); 180-185, 191.

BAGILT ], Fr b 53 B4 (45 4, 2013, 33(10): 973-975. (18] 20, JkF SOk Wl & 5 505 1k PSPNet [ BE 4581808 X 4
[11] A2078, &, i, 3T BP o4 k4% 1 =l 28 o ok $00E I8 07 B FIWFFELD]. MR EE  ARLARE K %, 2021,

2], R M2 45 E . 2015, 1(1) . 52-55. [19] EERFF. Mealrh, KR, 5. 3T MPA-VMD f) 2 I 7 i 7645 38 it
[12] fa P40 . w5 T . Z8abid . 2. WM 5% 7 70 4R i 5 il 303 IR 9e (T ], TR ep i L) ] E I 2548, 2022, 39(7): 64-72.

B VG B TR 2 2 iR CH ARRRE D, 2019, 35(5): 14, 9. [20] PHiR. T AdaBoost 5k iy BP i 28 ¥ 4% A6 515 2% 10 I 3 HR 14 17
[13] T, XFEN, k. %25 F BP LM 45003 ) dith SOC #i MO ST, 2016, 15(10) ; 136-138.

AR 5 (AL LT]. L IEE A . 2013, 37(6) . 963-965. (210 RPHME, WiZRZR . ARAUH]. JEF Krging (9 EH WK T2 582
[14] MAHAJAN S, MITTAL N, PANDIT A K. Image segmentation AR LT ] A5 Rl 35 1 B A7 A 4 2021, 41(5): 592-596.

using multilevel thresholding based on type II fuzzy entropy and (gﬁf_f;ﬁ: . %’2}%)

marine predators algorithm [ J]. Multimedia Tools and Applica-

1430



