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Abstract The iron-oxide scale total thickness and FeO layer thick percentage of 72A high carbon steel (0. 67% ~
0.73% C) coils have markedly influence on coil stripping performance. With using artificial neural networks and mathemat-
ical method the BP network model is established to realize the complex non-linear mapping relationship between the cooling
schemes during oxidation process of high carbon steel wire and the formed FeO layer thickness percentage after oxidation.
Compared between measured parameters and network simulation results, it is obtained that the training accuracy of BP net-
work is very high and has better generalization ability to quite well response the effect of each factor on FeO layer thickness
percentage. The production application results show that based on BP network simulation results to improve cooling process,
suitable decreasing wire laying-off temperature and increasing cooling speed at 850 ~720 °C, the FeQ layer thickness per-
centage of scale decreases in order to improve the mechanical peeling performance.

Material Index High Carbon Steel 72A Coil, Peeling Performance, Artificial Neural Network, Cooling Scheme,
FeO Layer Thickness Percentage
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Table 2 Wire laying-off temperature, cooling time in each temperature decreasing
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Fig. 1 Diagram of BP model structure
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Fig.2 (a) Curve of network training error; (b) Comparison between measure value and network training value of FeO layer thickness

percentage; (c¢) Graphic chart of generalization ability verification

Xt P EG AT U SR AN BAR L, 15 8] 7 RS R iR
ZE ML FN FeO J22 B LY 52 BRIEL-55 W 45 Il SR1EL B AH 5%
PERER, GniE 2(a,b) .

B 2(b) LA RIS R B A Y =X HE&
JEARL AT LUE I, SRR EIE R &, FeO BB
FERSE PR S BP e R 45306t SR A9 SR (L AR
KEHCN0.991 5,

5 BP M4z {LAENIEUE R R
5.1 BP M LR HIKIE

MEERLRY 39 B PREVLECH 4 AR K
BEAS, X W2 HEAT AR . S5 R AN 2 () B,

ME2(c) H AT LR BB iE 4 RIBH . 4 M
UEREARER M 4 Y = X HEJRE, SUIGAEA SR
BB, LML MIZ AR IR,

5.2 nheBRE SAIEEEX FeO RIE G 7 LUK

P2 ~ P12 Jg% Hlid 2 v 4% R B Bove H1E ) 1 23
B, LR 1, R Heh— A B 0 R e i 22
— MR LR EAAZE, MR R AR T 570 T,

0.9180

MRMENEERE, KSR EREILFARL4
B, RRSTES 8 B R & A /D0 B i e b I
N, LA P12(570 ~350 °C ¥R BL A& £ At 6] & 43 He )
N ERAER, TE4 RIS A & P3.P6.P8 H[H]
B EACAE P12, JRUE A5 T Bt [ & 20 b AR AR, LU
k22 Y3 B AR BR, FeO J2 B H 43 tE A AL AR , R4S
BT E HRMER I HILHEE , A 3(a,b,c) AT
Ko B P12 HEEAE, H P12 X4E ek E EEN
AR/ BT LA 3 (a,b, ) SEFR b B2 P3
P6 LI} P8 X} FeO |25 & 43 HLAE (K20

RYEIE 3 FIR 2 Rl H1, B M 22 38 FE 38 N, FeO
FIRE b esgin, E3(a) ki P3(850 ~810 C
BOAHIR R E 40 L) 00, FeO R IR 43 Lot i, B
FEHME REAR K B 3(b) 5, B P6 (750 ~ 720 C B
HIFE] 43 ) B89, FeO J2 B 4 L3, 5 fin i
FER PRSI 3 (a) RN —28; 8 3 (c) o, BARBE
P8(690 ~660 C By ANt Al H 41 L) $#4 1, FeO 2B
Hor He A B AR IR e w /Al iR

; P3 :
0.9155 | @ | L (o)
0.0505
0.9130 |
s 09105 f
Y
§ 0.9080 | P8
B 0.9055 @ 0.0089
Z 0.9030 = 0.0193
g i 0.0401 I 4 0.0297
0 0.0401
8980 [
0 v 0.0505
0.8955 |
0.8930

22 3 B /°C

860 870 880 890 900 910 920 930 860 870 880 890 900 910 920 930 860 870 880 890 900 910 920 930
k£ EE /°C

i 223§ B /°C

B3 waEESSREERSHE(a)P3 5 P12;(b)P6 5 P12 FI(c)P8 5 P12 Xf FeO EET 4 LAY

Fig.3 Effect of wire laying-off temperature and cooling time in each temperature zone- (a) P3 and P12, (b) P6 and p12, and (¢) P8 and

P12 on FeO layer thickness percentage
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Fig.4 Morphology of structure of oxide scale before (a) and
after (b) cooling process improvement
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Fig. 5 Morphology of oxide scale peeling before (a) and after
(b) cooling process improvement
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