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Effects of Oxidation-reduction Heating Conditions on Wetting
Characteristics of Silicon Containing Steel with Molten Zinc

Yusuke HIROSE, Hiroshi TOGAWA, and Jiro Sumiva

Synopsis :

Effects of Si content in steel and the condition of partially— or non—oxidizing treatment followed by re—
duction treatment on dynamic wetting characteristics of Si—containing steels immersed in a molten zinc
bath were studied by means of a partially- or non-oxidizing furnace simulator and a measureing instru—

ment of gas reduction type meniscograph.

1) Steels containing 0.83% Si exhibited a good wettability when they were oxidized partially at an
air/fuel ratio of 1.05 or more, which formed an oxide film of visible thickness and then reduced for 30 to

40s at 700°C.

2) The zinc wettability of Si—containing steels well corresponded to the degree of formation of Fe con—
taining oxygen, namely Fe(O) and also the degree of Si enrichment at the steel surface layer which was

composed of (FeO), SiO,.

3) The surface topography of steels changed in accordance with the air/fuel ratio during the partial—-

ly-oxidizing treatment,

Si content in steels and reduction treatment conditions.

The rougher and more

porous the surface morphology, the greater the initial wetting rate of the steels.

il

1. #%

— R EENMOERL Zn HOEFLEWTUL, HD
B BRET 510 He-N, FES P T oERREINE
T, #bo Si, Al, Cr, Mn 7 & 0 5Lt THE
HEREA & LTUIIRERBCEREL, dosnhitviE
THEVGHMERRREIRT VS, K, <5 L Si
Al, Cr H 5\ Mn 2 S ERIMROBR Zn 2
DEWR TR, BEMIE A F AR RBEHR B o 38
%, B Hy-N, ¥ AhTEL, T0LZXDOARDD
¥H&, DOXFOFEWET, H5VRIMEERE~D
TLROBBIRE TR Lcflrn L.

AT, REMNKEEDOEFATHS Armco-
Sendzimir FHKBH 5\ ITEBLP HROBREL Zn O &
D XS5, 5 (¢ BL-BITms TRy B EE O
DEBEEY -2, RRMEINTEIH (&) B
HA 5 LWEEDOIR LI, BT D T /ol
CHELLENRD, TOBRELT Zn BRI 28D
RIEELREL TV EEL BRb.

E£ 12 RIFICHEL Zn DO MRY BET 5 HE

nEAEEO—D>L LT, Bl Zn X 58ikonhit
OREHXFEBL, <o Zn hikc KT R RS
DEEEZ > C—HOMEERTOTCETCN5. £ F T
w, BHOFABTH A =22 275 7IEEEXERAL
TV & FEIRORIEEXBIE L B R Y MEL
=9, X HIT Si FEMEE FRMBL LV TEECH,
-N, ERKSPTETMET S L, #F S AFE &
IEEREK, BITHINEET DMK ORERE S X USRI
BT E ORERCKRE L THRER~D Si oL
BEHHIEEL, BERHCIMREBCSVTOXEEL
7o a-Fe ¥ X 0O° Si O@ERELIC L 2 (FeO),Si0,; H» 5
Wit SiOx e EMER XN, D Zn ahErE LK
TREDZ EEDOWTHI|E L.

Az, BILMEOFIME & LT Armco-Sendzimir
RFkEDdDOE T A vEBLACEH (B By S &
BB ATE Lo & ¥ 0, £ OEORTIMEBE KT
LTHELT % Zo hikoBiEu s, MiKORBEED
MR, BRAOZELLBEESTTHRELLIDTSHD,
FhI X2T Si @FMKRO Zn hiEh s () Bib-
BB HEE LT TA2BB2HLMC L LS

WEHI 56 £ 4 BELBERADICTRE B 56 &£ 12 B 24 g+ (Received Dec. 24, 1981)
* AR GR) S EWEER vy £ — (H: REWIFEAT) (Product Research and Development Center,
Now Hanshin R & D Laboratory, Nisshin . Steel Co., Ltd., 5 Ishizunishimachi Sakai 592)

— 151 —



2552 gk &

5 68 4 (1982) 4162

air
1
~No | ¢
air
. 1, Mixer
—--—3alir 2, Specimen
3. Thermocouple (welded)
4, Electric furnace
5. Heating chamber
* 6. Cooling chamber
butane gas
Fig. 1. Partially oxidizing or non-oxidizing preheating simulator.
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Fig. 3. Effect of air/fuel ratio on the relation
between wetting force and Si content of steel
sheet. (Reduction heating conditions : 700°C x 30s)
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Fig. 4. Effect of oxidizing conditions before re-
duction heating on wetting characteristics.
(Reduction heating conditions : 700°C X 30s)
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Fig. 5. Effect of reduction heating time on wet-
ting characteristics. (Reduction heating tempera-

ture : 700°C)
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Fig. 6. Effect of reduction heating time on the
degree of Si enrichment at the outermost layer of
the 0.83 wt9,Si-containing steel sheet (Analyzed
by AES). (Reduction heating temperature : 700°
C)
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Fig. 7. Effect of oxidizing conditions before re-
duction heating on the degree of Si enrichment at
the outermost layer of the 0.83 wt%Si-containing
steel sheet (Analyzed by AES).

(Reduction heating conditions : 7060°C X 30s)
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Fig. 10. ESCA survey spectra of Si, Fe and O in the surface layer of the 0.83 wt25Si-
containing steel sheet after reduction heating.
(Reduction heating conditions : 700°C x 90s)
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heating. (Reduction heating temperature : 700°C)
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(Reduction heating conditions : 700°C x 30s)
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