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One-side Galvanizing of a Steel Strip by Electromagnetic Pump

Toshio FUKUZUKA, Masaaki URAI, and Kenji WAKAYAMA

Synopsis:

Design and construction have been made on a new hot galvanizing apparatus which successfully
galvanizes one-side of a steel strip by spouting molten zinc upwards through an electromagnetic pump.
This apparatus also has a gas-wiping device to control the weight of coated zinc just after galvanizing.

The results obtained are as follows :

(1) The electromagnetic pump can easily spout up molten zinc to sufficient height to perform

one-side galvanizing.

(2) The spouting nozzle should be wider than the width of the steel strip to ensure galvanizing

of the whole surface.

(3) The uncoated side was contaminated by molten zinc stuck to the guide roll surface on the
outer side of the steel strip in case the guide roll was wholly made of steel. This contamination,
however, could be avoided by covering the guide roll with a graphite or ceramics, to which molten

zinc does not stick.

(4) The weight of coated zinc decreased drastically with an increase in the flow rate of the wiping
gas, so that the weight of coated zinc could be minimized to 20 g /m?

thin.

1. & B

dbk, » > #is & TR AW OBB GRS ILE OB &
PUREZE LA L TE kD, HBIERRKIECHEH X
T2 ABEOEEOFARVRLL o b BEHEHH O
bR EARBELE R OTE. T2 TEAEDERIWM
Ul d D XM RA T 3L bR D
A, SR & UCEESND O XM A (F A LA i IS
Wil Lioihayr & & DGR B T ot/ & CE
Bah s, ZOdBELYETIHEREOIIMIICLID
ETSIERILTH v, PEloBEI S hic { WHIKC
VXBFEE R OFSA D O X M LIc AT D D T WK OE
ROBEOTEAL™I,

A F S DO XML EALD D R L UESRD
OEXETCRE IR T B, BN R ED D O
HEEY% L THEABELZD DI bREED O

(5) The zinc coating obtained showed good quality and the oxide film on uncoated side was very
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Fig. 1. Apparatus for one-side galvanizing by

electromagnetic pump.

BT HEXHER LD o efsE T+ 5.
2. O EE

2.1 @@=

DOXEBOLENEY Fig. 1 ©R3. DoOX1EST
O TCHIAE TR CHAR, B S h oH s e
BAZIh N, 7 AFHESFTHEI S, MBI -8
HITIRE TR L i LoD o X8 EoBHS S ED
na, ZRRIEZEOH I Ve —AdEBIRTED,
T D wr— VI XD TN E VR _E A KE 5 )
CBET 5.

—HERA v XD OEEOIMNRCHREBE I h o e &
DOTHHMEREDOXR LV FET L. FEINBE
HEMNIDOZBE LY BV EBICREIh 3D 0%
D, Akl UTEH SR, BEEEES T FE oK
ST B 5 S o TN Bk USRS o BT D2
WRITESR D M3 5.

WRITESA DS F TN D& AT B L7t 0 BB IR E
ERTVBIL VI AP BEHET3EE N, &
ADEHEHELE(LIR Lz L0 X b, W EELS
HWEND. COXSRCULTHEDDE INMEITFD
FFDOXFEBRZFC TR I WRECF CTREL,
BRI TEETA2EHA N, FAR L 0 BHIhi-0b
ﬁﬁ*m&%”

22 BRERY FICkIBMBEHROEE

FTHD 2OV BRER v 7 D4ME% Photo. 1 1=

AT BHAYIRIETR 29D vE 72— %z o

Photo. 1. Appearance of electromagnetic pump.
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Fig. 2. Molten zinc circulation path.
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Fig. 3. View of galvanizing section.
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Photo. 2. Galvanizing nozzle
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Fig. 4. Details of galvanizing section.
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Fig. 5. Electromagnetic pump operation condition
and spouting height.
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Photo. 3. Spouting of molten zinc

Table 1. Conditions of continuous galvanizing

3. EMOOXEERER by electromagnetic pump.

Table 1 1Z/RTEBREMHT D & S\WCEED O EERIT Size 0.5%x 150 (mm)
| ‘DJ\—F@I/E: E 1Zo0 VC&% L/fC. Steel Strip Line Speed 2m/min & 6m/min
3. 1 wjg V4 z}b%ﬁ@%ﬁ Preheating Furnace Temp« 800°C
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ﬁgmif; Z) fckaCdZ\%fg 56‘9 % / f}b@%}ﬁtfg 5 /r VAL A . ) Temperature 400°C
_ F&@E@%T‘@ﬁ L‘/’C_. ﬁﬂq Lf:bb“)%‘/ X’}I/Qiﬁﬁi/t\: Curtain Gas Flow Rate 50 //min

Cooling Gas Flow Rate 50 //min
DAY 7 R 1 R X OER, A3 THD. 54 v °
Composition Zn — 0.2%Al
A¥— Fi26m/min & 2m/min » 2 &L Lz 9o iing Bath - i’ -
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Fig. 6. Molten zinc flow from spouting nozzle during one-side galvanizing.
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Table 2. Gas wiping condition.

1 1.0

[mm}

Slit Shape of Nozzle

Distance from
Nozzle Nozzle to Strip (D) 20 mm
Angle of °0°
Setting Nozzle to Strip (8)

Steel Strip
Guide Roll

Wiping Nozzle |

Flow Rate 0 ~ 600 //min
Wiping Gas (N,} [
Temperature of Gas 500°C
Preheating Furnace
200 -
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Flow Rate of Wiping Gas ({/min}

Fig. 9. Relation between the flow rate of wiping
gas and the weight of coated zinc.

Table 3. Comparison of wiping formula.

Steel S Flow Rate
teel Strif Wiping G Weight
- Flow Rate | S1! SUIP per Meter off || o opq | Wiping Gas | Weidht of
Wiping Formula . Width 1 Strip . |Temperature| Coated Zinc
(I/min) Width - (m/min) A

{mm) {m? /min) °’c) (g/m?*)
This Experiment
{wiping in hot N, 600 150 4.0 6 400 20
Production Line* n
[ivingin open aie]] 10000 1,200 8.3 100 200 30

* This wiping was conducted in actual production line
producing both-side

#% This flow rate is calculated from 200001/min for
both-side galvanizing
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Table 4. Properties of one-side galvanized steel strip.

Coating Layer Oxide Film |Flow Rate of
. Thickness on
Weight of Wipi
No. Microstructure (X200 Adhesion- Coated Zing| Uncoated Steel 'ping Gas
X10/13) (g/m?) Surface (A)** {{/min)
1 ' Good 19 64 600
2 Good 26 60 500
3 Good 47 67 350
4 Good 141 — 200
5 Good 182 - 0

* Adhesion was evaluated by close contact bend test
*%  Thickness was measured by ellipsometry
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