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Multiple Ion Nitriding of Stainless Steel Optimization Design Based on BP Neural Network

ZHONG Li, LI Guo-chuan, WANG Li-wen

(College of Mechatronic and Automobile Engineering, Chongging Jiaotong University, Chongging 400074, China)

ABSTRACT : Objective To improve the efficiency and quality through the neural networks optimization of multiple ion nitriding

process on stainless steel. Methods The influences of cycle, ethanol, CS, and ammonia flow on the wear resistance and corrosion re-

sistance of austenitic stainless steel 316Ti in nitriding were analyzed. A BP neural network was established, and parameters for the

stainless steel circular multiple ion nitriding process were seeked through prediction. Results The process parameters error was opti-

mized within +5% by using BP neural network to validate the technical parameters of the process optimization. Conclusion Different

from the traditional empirical method and test method, the new method realized the optimization design of multiple ion nitriding.
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Tab. 1 Multiple ion nitriding processes and performance

of stainless steel 316Ti

With/(L-min™) fFIF  REEE BRIEE AR

2R ORASK A EHV /mm /mV
2.0 0.1 3 1325 0. 140 ~746
2.0 0.2 3 1407 0.165 -727
1.5 0.3 3 1242 0. 140 -736
1.8 0.1 2 1300 0.136 -768
2.0 0.2 2 1389 0.157 -753
1.5 0.3 1 1219 0.137 -771
1.5 0.1 3 1367 0.151 -717
1.5 0.2 2 1300 0.139 -732
2.0 0.3 2 1311 0.135 -742
1.0 0.3 3 1208 0.143 -758

2 BP #IZME&iT
2.1 BP MZHEXRLEH

BP it 48 W 25 455 R4 F N 25 A A i A2 L BRUZ A
W2, MET 3x10x3 (1 =2 BP #hZ M 4%, infE 1
Fim . VERETIR A 2 N 4 R By A2 R 3 AN H g
JEVEREFEAR, B 2N 3 B R T LS8 TR
ZUETFBRT LT MARA 3 AT S5 o 5t
DB R IR BE R W AE B | A AR kL L 3 B 2
PERETRAR ; i 12 3 A SV, 4 Sk i 2T
TRASRTE PR AW 3 AT T LS8, BEY
SEHRZR A (1) A,

F=v/M+N* +A (1)

Ko FOBRIZT BN MR A R AL M N
W ET LA BUE 1,10 H R %R, F KK,
K BRAR 22 Joy A NI o 45 T 46 1)1 2k 3 AR 2, B
TRV F KN, W) 25 S B4 B4R 25 1k N ) S2 06 65
TR EEE MM AL S, AR FE, 6,8,
10 A1 12, 3547 P 25, AR 4 7 A5 1 46 SR 4 A,
E FHUEN 10,

a2 it )2

iRl ol

F 1 BP MZEEALE

Fig. 1 Basic structure of BP network
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Fig. 2 Error curve
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Fig. 3 The analysis of net state
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Fig. 4 The regression analysis of net
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