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Synopsis :

Manufacturing methods and properties of non-grinding hot-dipped one-side
galvannealed steel strip are described. It is produced on the continuous galvanizing line
which is equipped with a roll coater for stop-off coating by sodium silicate, sodium borate,
magnesium oxide, titanium oxide and aluminium oxide, and a roll bender to remove the
coating. (1) Above 800°C the stop-off coating forms dense glass film which keeps one side
of the strip surface from molten zinc and air atmosphere and is easily exfoliated from
the strip using the roll bender after galvannealing. (2) Titanium oxide in needle-like
crystals, recrystallized on the coating surface, prevents zinc sticking between 800 and
900°C. (3) Slightly absorbed zinc and magnesia on the bare side after removing the
coating improve phosphate nucleation and corrosion resistance after painting. (4) The
one-side galvannealed steel sheet using extra low carbon steel containing niobium shows

extra deep drawability, having an elongation of 49% and a y value of 2.0.

(c)JFE Steel Corporation, 2003
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Manufacturing Method and Properties of Hot-Dipped One-Side
Galvannealed Steel Sheet by Stop-Off Coating Method
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== : Synopsis :
SEEREEE R D - BT 4 ML CE O R RIT Manufacturing methods and properties of non-grinding hot-dipped one-side

B AR ETT A b o — LT -2 —%47 L, B zalvannealed steel strip are described. 1t is preduced on the continuous galvaniz-
s - %"[ﬁ’c@ﬁﬁﬂfc*{ﬂﬁﬁ FBEhD N — N F— Ay T8 line which is equipped with a roll coater for stop-off coating by sodium sili-

B AR AT A - X A T B R o e M sodium borate, magnesium oxide, titanium oxide and aluminium oxide, and

LS B HE SR o0 » & @0 & BT 5771k H T £ DB,

b - EMORE R LU - E\HOMRBMER I

Wk,

(1) MLEREE 800°C ELEOSQMTEIRETRCRM (o

a roll bender to remoeve the coating.

(1} Above 800°C the stop-off coating forms dense glass film which keeps one
side of the strip surface from molten zinc and air atmosphere and is easily
exfoliated from the strip using the roll bender after galvannealing.
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1 Uncoiler 5 Annealing furnace 9  Galvannealing furnace
2 Electrodegreasing tanle 6 Galvanizing pot 10 Roll bender
3 Roll coater 7 Flame wiper 11 Recoiler *
4 Preliminary drying furnace 8 Gas wiper

Fig. 1 Profile of continuous galvanizing line for producing one side galvannealed steel strip
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Fig. 2 Roll coater
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4

Supporting roll

Fig. 3 Flame wiper above zinc pot
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Fig. 4 Roll bender and brush roll
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Photo 1 Scanning electron micrographs of the stop-off-coating consisting of sodium silicate, sodium borate and magnesium
oxide at various annealing temperatures
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Fig. 5 X-ray diffraction pattern of the stop-off-coating formed at 800°C (Co Ka, 50kV, 60 mA)
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Fig. 8 X-ray diffraction intensity of Na;O 2Si02{203) in the Fig. 7 X-ray diffraction intensity of Ti0: and MgTiOy in the
stop-off-coating at various annealing temperatures (coat- stop-off-coating at various annealing temperatures {coat-
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Photo 2 Scanning electron micrographs of the titanium oxide and aluminium oxide added stop-aff-coating {sedium silicate,
sodium borate and mugnesium oxide) anneuled at various temperatures
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{a) Cold rolled steel surface after continuous
annealing

(h) Bare side surface of the stop-off-coating
process

Photo 3 Scanning electron micrographs of steel surface upon the removal of the stop-off-coating as

compared with the surface of cold rolled steel as produced with a continuous annealing line
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Fig. 8 Effect of residual zinc on phosphate erystal size {(dip
type phosphate treatment; Bonderite 3 004)
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Photo 4 Appearances of phosphate films formed on steel surfaces with various amounts of
residual zinc (phosphate; Bonderite 3004}
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(a) Cold rolled steel after continuous annealing
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(h) Bare side after stop-off-coating process

Photo 5 Appearances of phosphate films on cold rolled steel after continuous annealing and bare side after the stop-off-

coating process with various phospate treatments
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Fig. 9 Variations of residual zinc and magnesium among tested
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{a) Cold rolled steel after continuous annealing
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Photo 7 Press formed one side galvannealed stee! sheet, show-
ing bare side surface

(b) Bare side after stop-off-coating process

Corrosion behaviors at cross seribed portions of 3-coat painted cold rolled steel as continuously annealed and

bare side surface of the stop-off-coating process, S5T (440 h)

Table 1 Chemical composmon of KTUX and mechanical properties of one side galvannealed KTUX

Chemical composition (wt %)

Mechanical properties

- L Thickness
Cos oM P s A N | ol Gatm) ) 00 et |
KTUX* 0.002 0.02¢ 0.15 0.013 0.008 0.04 0.015 { 19 ) 31 7 49 0 2.0 0.1 ! 0.8
* Niobium added extra deep drawable steel sheet with extra low carbon _ o
*2 Yield point elongation
#a

Aging index (100°C x 30 min. after 7.5% prestrain)
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