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Bath Temperature Control System Based on Neural Network
PID
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Abstract: A temperature control system of electroplating solution was designed. BP neural network was
used to improve the PID algorithm to achieve the approximate optimal control parameters, and the BP-
PID algorithm was applied to the solution temperature control system. The simulation experiment in
MATLAB showed that the BP-PID algorithm could adjust the optimal PID parameters quickly , and make
the system achieve a preferable control effect. The practical application showed that the BP-PID algo-
rithm had better temperature control effect than the conventional PID algorithm when the temperature
was 60 °C. The overshoot rate was less than 4%, and the steady-state accuracy was less than 1.5 °C.
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Fig.1 Schematic of BP neural network
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Fig.2 Schematic of BP-PID algorithm
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Fig.3 BP-PID algorithm simulation curves

4 ZWERKNSW

FEL B R RO FE 5 o) R G2 Y CPU SR STM32 L i
J 124 TR 1B FH A4 5 PT 100, 4 G 22 5 70 vy B R )
FH LD R R S B R o MR R 20 °C
T H AR i B A 60 °CH, 43591 5% I R PID 1 BP-
PID B3 XA YRR FE R AT 4 5, S 45 SR an il 5 e
o FHIELS AT, 76 B R VRO il R 4e v, BP-
PID 5.3 55 B PID S50 A Eb , HLAT B0/ N I
FlE TR 2] T b o7 LR fh 4 5 o S 0, 24
H F5 I Sk 60 CH , BP-PID 83 Fa S 1R 22 /N T
+1.5 C,

5 Zig

(1)7£ MATLAB {j EL. 525 H , BP-PID 5 il 5.7



+ 42+ Aug. 2020

Plating and Finishing

Vol. 42 No. 8 Serial No. 329

RE R 1Y

20 . .
0 50 100

150 200
n

Bl 5 PID#1BP-PID B XA &IE MLk
Fig.5 The bath temperature curves of PID and

BP-PID algorithm

250

R I LAY PID 45 240
(2)7E S, SR B IR O 20 °C, HAw

N 60 °C, RERVHI /N T 3% SR E/NT

I+
[\)

\

(1]

°C 1l I LB T 2D BOR DR IR E T U HAY

S 3k

IR P BB T R LT | A TS, 2017
(5):101-102.

Lai L F. Discussion of the electroplating technology de-
velopment [J]. Modern Chemical Research, 2017(5) :
101-102 (in Chinese ).

A R LB A R R B B AR T
2019(34):117-118.

Zhu J H. Discussion of quality management in electro-
plating production [J]. Chemical Management, 2019
(34):117-118 (in Chinese ).

RRE BRI ST EGH PID Fk B A R R
HARG BT L AL 3h,2019,49(9 ) :64-67.

Li S M, Teng J J. Design of temperature control system
for chromium bath based on improved PID algorithm [Jl
Electric Drive, 2019, 49(9 ):64-67 (in Chinese ).

BTA& . L T 2 05 A SRR, B 2 1) R A B2
RTTA R ) ] LB 3R (R ,2016,36(5):43-45.

A L. Optimization of iron coating deposition rate using
plating solution temperature control system based on
cloud computing [ J ]. Electroplating & Pollution Control,
2016,36(5):43-45 (in Chinese ).

R, 2 HIBEZR . H it % B A R X AR 5 4
FE M Ni-SiC-MoS, & &4 )2 W a1 212w ) | i
A ,2018,47(2):231-235.

Lei Y, Yan Y X, Tian X D. Effects of current density
and plating temperature on microstructure of Ni-SiC-

MoS, composite coatings on aluminum alloy [ J ]. Surface

[6]

[7]

[8]

9]

[10]

[11

[

[12]

Technology , 2018 ,47(2 ):231-235 (in Chinese ).
W, 52175 % . P B2 IR )t 38 0 P O BE X - 1 5
I 026 B )2 PE SR AT O RS2 [ ). B S U A
2018,37( 11 ):473-479.

Chen B, Peng Y T. Effects of temperature and current
density during electroplating on friction and wear behav-
ior of chromium-graphene composite coating [ J ]. Electro-
plating & Finishing, 2018,37(11) :473-479 (in Chi-
nese ).

BT AT BRI H Sl R g
8L T ] HUBE SR ,2017,39( 8 ) :25-28.

LiN, Lu Z G, Luo Q P. Research for chromium electro-
plating bath temperature automatic control system [ ] ].
Plating & Finishing, 2017, 39( 8 ): 25-28 (in Chinese ).
TRIER KA R, 45 . BT S7-300 PLC B HLBE
R 4 R GE BT ] A B S TR A, 2015,34(12)
690-695.

Xu J T, Zhang T T, Cheng R Z, et al. Design of con-
stant-temperature control system for electroplating based
on S7-300 PLC [J . Electroplating & Finishing, 2015,
34(12):690-695 (in Chinese ).

T ARSI . Smith T F 78 I A AR IR B 4 ) 2R
GERIRLHIL T | s AR TR, 2018 ,28(5) :457-461.

Lei X X, Xu L J. Application of Smith predictive control
in wave soldering temperature control system [ J ]. Chi-
nese High Technology Letters, 2018, 28(5) : 457-461
(in Chinese ).

3%, JRI AR JH A, 4 55T BP-PID Bk iy oLk &
A 3R A R e LT ] B TR L 2015, 22(5)
841-847.

Tian B, Zhou W N, Zhou Q Q, et al. Wireless distribut-
ed temperature control system based on the BP-PID algo-
rithm [ J ]. Control Engineering of China, 2015,22(5):
841-847 (in Chinese ).

X okHs A AR BT BP 2R 2% ) E PID fH
i 47 il R G FEL T ) AR EOR 5 A &, 2018(8)
52-55.

Liu BY, Zhu W, Zhang J M. Study of constant tempera-
ture control system based on BP neural network self-turn-
ing PID [J]. Instrument Technique and Sensor, 2018
(8):52-55 (in Chinese ).

Cui S G, Pan H L, Li J G. Application of self-tuning of
PID control based on BP neural networks in the mobile ri-
bot target tracting[ C |. IEEE International Conference on
Instrumentation, Measurement, Computer, Communica-

tion and Control (IMCCC ), Shenyang, 2013.



