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Construction of Pickling Process Model Based on Strip
Characteristics

CAI Shunda'?, SUN Rongsheng!-?, LIU Junyou®, WANG Jinxing?, SONG Liwei'?,
Z0OU Mingcong?
(1.State Key Laboratory of Metal Material for Marine Equipment and Application ,Liaoning Anshan
China,114009;2. Ansteel iron&steel research institute, Anshan 114009, China; 3.Cold Rolled Plant, AnSteel
Co., Ltd., Anshan 114009, China; 4.Hot Rolled Plant, AnSteel Co., Ltd., Anshan 114009, China)

Abstract: In this paper, the morphology and phase composition of the oxide layer were analyzed, the main factors
affecting the pickling efficiency were identified by the weight loss experiment and pickling behavior analysis, and
the pickling process model based on oxide layer characteristics was established. The results show that the thickness
increase as the silicon content and coiling temperature increase, there is an alloy enrichment layer mainly composed
of Si near the strip, it has an obvious pinning effect on the strip. The phase composition and the enrichment of silicon
near the strip are the main factors affecting the pickling efficiency. A pickling classification model is established
with the coiling temperature and silicon content as variables. The calculated values of the model are used as the
criteria to match the pickling process database. The pickling process matches well after the application of pickling
classification model, the surface quality after pickling is good and this model contributes to the intelligence and
digital twin application of pickling technology.

Key words: Hot rolled surface oxide layer; Alloy enrichment layer; Pickling classification; Pickling process
matching; Mathematical model;
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Fig. 1 Technical flow diagram of pickling unit
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Table 1 Chemistry compositions and technological parameter of the tested steel

BRI wt.% C Si Mn Ti S R EC
B 1 0.04-0.10 0.01-0.03 0.10-0.30  0.025-0.035 <0.020 500
FF 2 0.04-0.10 0.01-0.03 0.10-0.30  0.025-0.035 <0.020 600
Wk 3 0.04-0.10 0.12-0.20 0.10-0.30  0.025-0.035 <0.020 500
W 4 0.04-0.10 0.12-0.20 0.10-0.30  0.025-0.035 <0.020 600
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Fig.2 Microstructure of surface oxide layer
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Fig. 3 Line scan analysis of enriched layer
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Fig. 4 XRD patterns of surface oxide layer
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Fig. 5 Weight loss curve for pickling
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Fig. 6 Diagram of pickling behavior in shallow channel turbulent pickling
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Table 2 Reference values of model parameters

R SH S%H BRI ZH >%E
m 0.42 n 1.19
ai 0.15 az 0.057
as 0.80 a4 0.267
as 0.75 b1 74.07
cr -104.2 hi 15
h2 20

FRRHLAL I SRR L RN SRVE T 2 B M PR IR 3 MEAT A ALICRE, o1 TR LA R
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Table 3 Matching of pickling difficulty and pickling process
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