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Analysis on Residual Oxide Scale of Picked Spring Steel Coil and
Measures of Process Improvement

Dai Yonggang" ?, Song Yunxia'?, Zheng Yongrui' > and Liu Huijie'

(1 Xingtai Iron and Steel Corp Lid, Xingtai 054027 ; 2 Hebei Wire Rod Engineering Technology Research Center, Xingtai 054027)

Abstract The examination and analysis on thickness, structure and composition of surface residual oxide scale of
®14 mm and ®16 mm coil of spring steel (/% : 0. 58C, 1. 66Si, 0. 78Mn, 0. 006P, 0. 004S) have been carried out by u-
sing optical microscope and scanning electron microscope. Results show that with eutectoid reaction of Si in spring steel and
FeO to form fayalite (2FeO + Si0, ) produced pinning effect on oxide scale and higher cooling speed of coil after rolling and
thicker decarburization layer of coil lead to difficultly remove the oxide scale by picking process. With decreasing heating
furnace soaking temperature to 1 050 °C from original 1 150 °C , heating time no more than 2 h, controlling residual oxygen
content in furnace <2% , decreasing finishing rolling temperature from original 920 °C to 870 °C and end rolling tempera-
ture from 880 °C to 840 °C to avoid occurring full decarburization layer to lighten and avoid to form fayalite (2FeO -
Si0, ), de-scaling water pressure =14 MPa and decreasing average cooling speed from 1.9 °C/s to 1. 6 “C/s to make par-
tial FeO transformation, expanding and cracking, the picking effect markedly improves. Results show that after process im-
provement the picking defect ratio of oxide scale decreases from original 2. 91% ~ 3.58% t00.69% ~ 1.65%.

Material Index Spring Steel Coil, Picked Residual Oxide Scale, Optical Microscope, Scanning Electron Micro-
scope, Fayalite, Decarburization Layer
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Table 1 Chemical composition of tested spring steel / %

C Si Mn P S
0.58 1.66 0.78 0. 006 0.004
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Fig. 1 Morphology of surface of spring steel picking for 10 min:

(a) 16 mm coil red scale removed; (b) ®14 mm coil red scale exist-
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Fig.2 Morphology of structure of oxide scale section of spring

steel coil; (a) ®16 mm coil, 3 layer scale; (b) ®14 mm coil, no ob-
vious layered structure
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Fig.3  Morphology of decarburization layer structure of picked
sparing steel coil; (a) ®16 mm coil, non full decarburization layer;
(b) ®14 mm coil, existing full decarburization layer with depth 28 pm
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Fig.4 Morphology of struction and component of oxide scale of

spring steel coil; (a) inner layer- grain type; (b) inner layer- chrys-

anthemum type; (c) outer layer- granule-cluster + willow leaf type
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