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Properties of Scales on Steel Wire Rods and Bars
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The present experiment was intended to investigate the effect of chemical composition and cooling condi-

tion on the growth and removal of scales formed on hot-rolled wire rods and bars of rimmed, Al-killed, Al-Si-
killed, and Si-killed steels. The results obtained are given below:

(1} Scale thickness increases with an increasing S content. It is, however, reduced by the addition of Si and /or

Al

(2) Scale properties suitable for mechanical descaling are improved with an increase in scale thickness within

the range of less than 15um. They are alsc improved by the formation of chemical compounds consisting of
5, 8i, and Al at the interface between base metal and the iron oxide layer. When the scale thickness exceeds

20pm, the amount of the residual scale after mechanical descaling increases with an increasing scale

thickness, because thin {ilm of magnetite has a propensity to remain on the base metal surface.
(3) The thinner the scale layer, the shorter the pickling time.
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Talts Composition [wt. % i
Product ?lglllmg steel Mark e
urnace C 34 Mn P s Cr Al
Rimmed | Low earbun | LCR %00 ) or. 030 | 0.017 | 0.020
2{"1’; Al-killed ; LCA | 006 " 0.30 | 0013 | 0.2 0.020
Sikilled | High carbon | HCS (M2 | 000 | 050 " o006 | 0.0z | .00
5Okg high LCR | 0.05 0.01 0.20 | e.002 | 0.013
Wire .
s frequency Rimmed Eow carbon
"ot i Vacuum ) . " 0.03 .02 0.19 0.002 | 0.023 s "
HCS | 0.70 0.24 0.55 | 0.010 | 0.010 - -
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frequency Si-killed | High carbon " " " " " 0.024
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" " " w " 0.031
Rimmed Low carbon LCRH 0.17 tr 0.50 0.019 0.020
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Bars 200t
in LD 1 A1-Sikilled |High carban | HCAS | 045 | 0.20 | 075 | 0.017 | 0.016 | 010 | 0.013
il
o Si-killed | Low carbon | LCS | 0.18 0.21 0.7 | 0.020 | 0.028 | 002 | 080!
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Fig. 1 Schematic diagram of time vs surface electro-
potential during pickling
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