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## 5170442721 : MAJOR METALLURGICAL ENGINEERING
KEYWORDS : Hot-dip galvanization / Electrodeposited film / Nickel /

Zinc / Microstructure / Corrosion

RUN SA-NGUANMOO : HOT-DIP GALVANIZATION BY PRE-COATING OF

ELECTRODEPOSITED NICKEL INTERLAYER. THESIS ADVISOR : YUTTANANT
BOONYONGMANEERAT, Ph.D., THESIS CO-ADVISOR : ASST. PROF. EKASIT
NISARATANAPORN, Ph.D., 86 ¢

The galvanizing proc

by geel ﬁ-ﬁgeposited with nickel and hot-
dipped in a molten zinc b ik tential route to mitigate the
zinc-coating overgrowth™ rosion properties of the
galvanized steels. The i cluding electrodeposited

current waveforms, and ations on the evolutions of

microstructure and phase orrosion behaviors, and the
adhesion properties of the are explored and analyzed.
Galvanized coatings prepare position of nickel interlayer can be
produced with uniform, void-free st pulse-current waveform upon nickel
deposition. A typical d steels consists of two
apparent zinc-nickel “atermediate : _yer that survives the

galvanization. The uniformty of these layers can be ensur@ by providing a nickel pre-
thickndss=in_relation to thé hot dip_duration. The bending test

coating of suitabl
demonstrates thﬁuuﬂig emtﬂ S%]eﬁrw]ao;lﬂoﬁoared to the coating

U

of conventional type. The results from the salt spraysests demonstraterthat galvanized
coating ﬂ]ﬁl@] aﬁa@ixgusu ws’t-]?l}mw Haﬁaicled corrosion
resistance &an the conventionally-galvanized steel, even though the thickness of the
coating is 3 times smaller. The polarization potential study suggests that such improved

corrosion performance is attributed to a low corrosion rate and a high corrosion potential

of the Zn-Ni intermediate layers thus formed.
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ANANITINAANS
vviinasaey 65.38 g/mol
ﬁ?t‘i.l‘].lNﬁﬂ(Crystal Structure) HCP
ANTNWLNLLUL (@mmﬁﬁ@q) ' 714 g/cm3
@qmmﬁm@umm 692.68 K (419.53 °C, 787.15 °F)
@mmﬁﬂmmﬂﬂ@ 1180 K (907 °C, 1665 °F)
ANNFAURNN(25C) | ‘ 4 25.470 J-mol "K'
ANNFAULINIRINNTUR AN AZ AT 4 7:32°kJ/ mol

A

A nFeuntaresnimnaneiute = , 1236 kd-mol”’
Fulss@ninnsaanasa(@5ec) Tq - 302 umm "K'
ponuFunnliin (20°C) B 30
ANNFTINANNTAU (25°C) 116 Wm "K'
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QOO RNABNIIAY / 1728 K (1455 °C, 2651 °F)
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ANNNFAUI NN 07 J-mol "K'
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1. WaTm (zeta, §)

WATH (C) FeZn13, ”Nﬂiﬁ{;‘fﬁﬁrﬁ}ﬂ uayAlsznouatlutgag 5-6 wt% tNnann
ManTignannd 530 + 10 °C @9
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2. Wanapn (delta, 8)

‘ |
ymwm@m (eta, M) Lm L‘V\Immm%

D.

wawan (3), FeZn,,, axliinnnaaananiuasflsznavatludag 7.0-11.5 wt%
Tasvafrafugfinmadianazinueataiinaindiseinesmnsnantjiseuilezesins
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3. WanNN1 1 (gamma 1, T 1)

waunuNn 1 (I 1), Fe,Zn,,, azilassadaflugnunafuuumaduinasifBiuiuaes
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i od el

Phases | Fornidla gt%f:tti're VHN (25 mg) | VHN (250)
aFe Fe(zn) BCC 104 86

r FesZn,, | BCC 326 -

I, FesZnyy | [FCC 505 -

) FeZnyg Hexagonal 358 273

C FeZny; Monoclinic 208 118

nZn | Zn(Fe) |HCP 52 41
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Sherik et. al
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