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Thermal diffusion behaviors of electrogalvanized steel sheets
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Abstract

The electroplated steel sheets were heated during the short periods(10~60 seconds) at high tempera-

ture (360°C ~500°C) in order to investigate thermal diffusion behaviors. When the steel sheets were heated

for 10 seconds, all the coated layers were alloyed at 420°C but at temperature lower than 400°C the 7

phase partially remained on the coated surface. At higher temperature, the longer the time for heat treat-

ment the iron contents were increased in coated layer but the glossiness and whiteness of the coated sur-

face were decreased.

While the alloying phases of 7, §, 8, and I" were appeared in the coated layer at the heat treatment tem-

perature of 360°C, the phase was disappeared at 420°C but the rests grew in size at the temperature of 440

‘C. When the heat treatment temperature and heating time were increased, the thickness of I" phase was

rapidly increased to 0.8 um. The optimum conditions for the heat treatment to prevent powdering of coated

layer were obtained to heat it for 30 seconds at 400°C and 10 seconds at 440°C, and the iron content in

coated layer was suited to be 10 percents.

LM =

F2 ATALRTOE AgHE ofd - HYE
£37we A4y Azddezs HrlEDdl
o3 Wiyl Lol F S 3F FAstd 5
3l 8-gold =F 4% (Galvannealed steel sheet,
GA)& Azd= ¥ o] Atk 23U = v

do g ArjotdrEF7(Electrogalvanized,

EG)E& gx2istez A §F 3 (Electro-galvanne-
aled, EGA)AI7I= el gith o] e A2
A AT EAgste v WRF LA &
AlZE @A Blste] A Wgo] v A2 AARE
of #e A7 0T oftt PH AL ¥ ofF H43}
Ho] AR Btk 2 o] R o]o] AR
o FF3AE s A2XBBIH =FF Atold
FHFgt I3 (FesZnyg) @l ol s =859



BREHESMES iR 25 321

2i e "o =2 ? In-linedeioliA Fx
S¢rel A5 B Azl Exzlade] Buok
3l7] g&o|tt. T3 £FF E& 78] W
ETERY YR(FYER, BT F)o] =7
T @) g oot e BAEE Besty] 93t
o CO, Laserg o|&% F&71d g ° Vo] ALE
7= gt

GA9 AS AXAHY £F59 UHL PPN
717] 95t o}d& =9 0.1~0.2% AlZ st
o e ARE JAsE Byl AMREVIE §
25k Ale] g4 =Hol fl7] W& I3t AR
=7t golAle Aol Ao EF ZAF N, P7}
a&Ho] Jod EFF9 FFSE AT @
TAE Qlch

a8y EGAE AVIEF vlste] §4E ALS
517 ol FFEIT S 4& F W W ¥
£33 B3alo] ae BE e AF4L gE
AL = glon GAGAE 48 F i ¥
HAEF 9 gEFe] st =RFUALL ¥
d BaFolM GASH FAHY EGEoE 433l
S5 10% Aoz Yeht Uk

EGAY §33Exz PHeze =F FHF9)
In-lineo Al & (450~550C) 22 ©AIZTEA ]
e wyn =Felds ¥ER JHERE X
o] batch type L2 A2 (280~3407C) A FAIZF
gxglste Yol ok F2 ALAAM FAIRE
gxgste B dids vad ge 457t
o o] PEe IHUS st Wxe I}
gdg27t Fesn ZFye] FHE Ue FHidA
V2 e ok steE FAT FAert ¥ wet
A 73 AA ] FLE It T/ 5o G
o} Qlct.

ety B dFME dArloldz g s 1
oA @Azt @Aty ol EXe P ¥z
o] EF29 ¥FE, TEYHA, THIH ¥
ATz Asld e 4 st 2ABlEEA
EGA9] 714 3358 Azz1e AAstnz dot.

N
>
0o
02
3

E|

21 A H

APl AL AlHE FIFAE: N =ETH
(Electro-galvanizing Line, EGL)dA A4t=l&
0.7mn $7A1¢] YA Arjold=FHHE TFFH
2o} 20 B 30g/m(EES T4 oF 3~4.3:m)
o Az APHAGN FY FHFoz AA A4
100 x 200mm Z7]9] AlEE 247 AMR-3tET

2.2, Axolag

dxlg) AP salt bath'?9} Hejd 72 (In-
frared Image Gold Furnace, ULVAC CCT-I8)
2 27 A E8E AT Afde A
¢ =78 75x150m=E 3t 400~500CE 2%
£ WEAIHA 10~202 B¢ &9 FAAHS
o AAYr} B F AlHY ¥4 F7)F5 HA
A71e B o FYATIe BEe AR
o Hed 7tAEE AHE ASe A9 343
o] Z7] WEo) VL 25mmx 120mme] =72 2
TElgon L= 360~440CE WIAIZHL A
Ho| &E=E AYsHA A7 Astd ANE F2
o dAWE dasted AHgsidch 29 HEEE
= 10~30C/sec2 WHAZHL 2 FHATLE
Y 250 EgF AEAA 10~60Z27HA] &3
AZed 7tge] e Ao A3E HaE
93t 22U 29= Aa7tAE F9(50md/min.)
& 7499t 28R ¥e A2 EFEA AL
o Fig. 1& £ A¥gA A3 dAzjxzd ¥
g Uehd Aol

A

2.3. =24 9 "o}

X g AT =52 3 F 9HzAL B
#sl7] $)5ted FALMAA A (SEM, Philips)©l,
EF29 FEFRAS BAEY) 9)8ldE EDAX &
GDS™7} 44 AHe-=HT. EA8E 259 B



322 FZEAFYIA A28F A55 1995
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Fig. 1. Schematic view of the conditions for heat
treatment.
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Table 1. Experimental conditions for X-ray diffrac-

tion

Target Cu

Current 26mA

Voltage 30kV
Scan speed 2° /min.
Preset time 0 sec

Fig. 2= ®3&8o] 20g/m ¢l EGE 2o &

Fig. 2. SEM Micrographs fo electrogalvanized steel
sheets by heat treatment.
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Fig. 3. Effect of heat treatment temeprature on
iron content in coated layer.
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Fig. 4. Effect of heat treatment temperature on
coating adhesion.
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Fig. 5. Effect of heat treatment temperature on
gloss of coated surface.
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Fig. 6. Effect of heat treatment temperature on
whiteness of coated surface.

3. 2. APz His

GA9l 7% Exgstd 22 EF9 Fert Zn
Bzo 2 Ity Fe/Zn AdHez £H =733
B0 24 &£x43"c7 T, IN(FedZni, FesZna),
8i(FeZny), &(FeZn;)7F dAWEn 484 9
o}, E% I, ' Hsleg 713Ald] powdering

& op7|AFIT o] Fo] FASH FAe] HuAgg
E 9Eo 9 {= %@‘1@1 7FEA FTeke
R A Z7MAA FHTe gE FL0AF]7]
Aot A ok B A8 EXz3 EGY
XRD ZFYAE Fig. 794 & F A& vie} 2
o] A2 Ert FUtgol wet qertA] gEAE
o] FAld UehtAlgt I FAIME 8/Fe] AdRe]
7V A 94 E€Mgerrt 360Cz2 B
2 A%dE Fig. 29 FAAMANME ebd vho}
Zol g =4 ¢4 ofd A ZA ¥
)R @AwE Ao piFol F peakZ YEh}
A4 ZAEE @AWY, T, 6, ol 2% Ushgn
gAMelexrt 371 wet 400CoMe B E
74e S35 FelAn JdFHo =z § peakrt
7V am ggol I aga {do] A7 %
ot oL &EE &8 40CU HE g4 ¢
3] At 34Tt vdehed 400C S thE
A& ¢ BRobe Mol ¥olzve Zolth. wa
A Fig. 2¢] SEM FuA¥oz2 BEHE & £ 9
0] 440CAME 7HE Alzke] 1022 FHolxE ¥

"2 A% 42} ol RoiHEL & £ Ak
360°C, 10sec.
-“§‘ [ g ¢ L £
8 400°C, 10sec. g
s [
.3
-é‘ * - rl
172]
ﬂ:) I ° c
E [T {lese 2 !
440°C, 10sec.
nali T
li li li T T i
30 40 50 80 70 80 80 100
2 Theta

Fig. 7. X-ray diffraction paterns of electroplated
steel sheets after heat treatment.
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Fig. 8. SEM micrographs showing cross section of
electrogalvanized steel sheets by heat
treatment.
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Fig. 11. Chang of X-ray intensity of gamma phase
with the iron content in coating
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Fig. 12. Effect of heat treatment temperature on
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