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Effect of Stelmor Process Parameters on Flaking Properties
of Oxide Scale of Steel 72A Coil
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Abstract The effect of wire finished rolling temperature and cooling rate at I ~ Il section of Stelmor cooling line on
thickness of oxide scale, ingredient and structure and flaking properties of coil of steel 72A (/% ; 0.70 ~0. 75C, 0. 15 ~
0.35Si, 0.35 ~0. 60Mn, <0.025P, <0.025S) has been studied by SEM and bending test. Results show that the desca-
ling performance of oxide scale is mainly associated with thickness of scale, and the scale with thickness 10 ~ 12 pm has
better mechanical-descaling performance; the thickness of FeO layer is positively correlated with the descaling performance
of scale, and the scale with thickness more than 9 wm has better descaling performance, while the Fe, O, layer is negatively
correlated with the descaling performance of scale; with increasing cooling rate the thickness ratio of FeO layer increases,
with outlet wire temperature up to 910 °C, increasing cooling rate of coil at Stelmor cooling line i.e. 6 ~7.5 C/s at [
section and 12 ~20 “C/s at I section the mechanical-descaling performance of high carbon steel coil is effectively im-
proved.

Material Index High Carbon Steel 72A, Coil, Oxide Scale, Mechanical-Descaling Performance, Controlled Cooling
Process
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Table 1 Chemical composition of steel 72A coil /%

C Si Mn P S Cr Ni Cu

0.70~ 0.15~ 0.35~ ES = = = =
0.75 0.35 0.60 0.025 0.025 0.10 0.10 O.10
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Table 2 Improved scheme of Stelmor controlling cooling
process
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Fig. 1 Thickness of oxide scale and morphology of base metal of steel 72A coil, outlet wire
(a) 879 °C, 7.87 um; (b) 900 C, 11.07 um
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Fig.2 Morphology of peeling scale of steel 72A coil: normal process- (a) outlet wire 879 C,
scale thickness 7. 87 wm; improved process- (b) outlet wire 865 °C, scale thickness 7.40 pm and (c)
outlet wire 900 °C, scale thickness 11.07 pm



22 5 7R

%39 %

900 C, FMEREMHETBER AR5 Z k]
M AREURENKEN A FREZ NEEE1HE
AR
2.1 SFAbSkER B ARSI R BRI TR
KRB REENMT, MU EUMKEEE SR
BRAZERRR(E3) . RERTHNERAL
BB RIVEIS , W EORE Bl 1 R VR XU R 9 BB
B M3 A, MR R B INE , 7EiRAE
ZEHHAN, BKE BRI ZEE K, SR
PRk B IR BEX R 12 pm DL BB, RIBRCR BT H 8
THRE. EXRMAKIMI, HMEREAZLZE
1k B TR BE RIS, TR 48 AL Bk B2 58 B A0 AL {HH B g
REGZEEANGSR, A TERHELIESAME
TR R, B A EZ TR ANZ EREREIL
EMHEEWEERR, EHUEEEREZEY
ZERERER, ERANEERMEHERTET,
BN A 5 R R ERE . TENLARES fl1 R B R AL
B SHTENES R R BG S L, XH R
KRB AR B AR PR 2 E R BY VI RL 7, A LA
BRMERE R G, RAEHFHR B, BOEK
SNBEEESN B TEANER EE55ER, #
ERYHASBRENTESERE, Ao ZBRA,
UM BMARET , B A UG SR H,
Bt i R AR BRR
SRERBEMASES, A HER—BX
TIH#E 19 A L & 8 4k B, 7T A PBR 48 Ok 3
B, Ik 3P
B3 3 AI&,PBR EIYKRT 1, A h THR
BRI AL T R PR , R B IR 4A I, EALBR B
PR F7 N2 S i AR T B BT SR MR R A, (R4S B T
f SRARYI L 3 38 KT 48 i 4R Bk B B R B s 7E A
FOFLARAN , PR T AT T 3 o

[~
(=]
T

AR B R /mm
~
(=}

(=)
o
T

0 . 8 ‘ llO l £2
Ak B R EE /pum
E3 A RSLREAGE BBEEXED MR &R
A

Fig.3 Effect of total thickness of scale of steel 72A coil on size
of peeling scale at inner side in bending
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Table 3 PBR index of iron oxide
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Fig.4 Effect of FeO thickness (a) and Fe;0, thickness (b) of steel 72A coil on length
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Fig.5 Effect of outlet wire temperature of steel 72A coil on to-

tal thickness of scale
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Fig.7 Morphology of Fe,0, pre-eutectoid structure of scale of

steel 72A coil, cooling rate from 650 °C t0 350 C 1.5 C/s
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Table 4 Comparison between controlling cooling processes before and after optimization
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Fig.8 Morphology of scale surface of steel 72A coil: normal process, outlet wire 890

°C (a) and improved process, outlet wire 910 °C (b)
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