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Abstract

The metalliding technique was adopted to obtain the diffusion coating of zirconium on AISI
304 Stainless Steel in molten mixed chlorides(32.9wt.%LiCl-34.8wt. % NaCl-32.3wt. % KCl). Ex-
periments were carried out in argon gas atmosphere. The electrolytic cell was consisted of a
AISI 304 Stainless Steel cathode and a consumable zirconium anode.

The quality of deposit was analysed by SEM, Optical Microscope, EDS, and also examined
by the Micro-Vickers hardness and corrosion tests. Interface of deposit layer was identified
as a zirconium-iron alloy layer caused by diffusion process at elevated temperatures. The
optimum condition for the metalliding was found lo be the bath temperature of 550°C, the

concentration of K,ZrF, 5wt.%, cathodic current density of 7.0 to 10.0mA/cm?,

current density of 2.0mA/cmk
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Fig. 1 Schematic drawing of experimental cell
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Table T Operating conditions and results of Zr

metaltiding.
KQZrFr Temp, |CD(mA/Cﬂ12) Time ‘ State of
[(wt%) () " To | Ia ]¢min), Deposit
2.5 550 5.0 ; 20 120 . no deposit
25 | 550 | 10.0 © 20 | 120 - no depesit
25 | 550 | 150 | 20 | 120 | no deposit
25 | B50 | 2060 | 20 : 120 | no deposit
| 25 | 550 250 | 20 | 120 © no deposit
50 | 550 | 50 ' 20 | 120 no depasit
BO . 550 | 70 20 | 120 .  fair
.0 | 550 | 85 | 20 ! 120 . satisfactory
50 | 550 | 10.0 | 20 | 120 | fair
50 | 550 @ 150 | 20 | 120 rough deposit
| B0 | 550 | 20.0 | 20 | 120 rough deposit:
5.0 550 | 25.0 ¢ 2.0 120 irough deposit:

100 | 550 : 50 | 20 | 120 |rough deposit
| 100 | 550 | 10.0 | 20 | 120 lrough deposit|
100 | 550 | 150 | 20 | 120 ‘rough deposit,
10.0 | 850 | 200 ; 2.0 120 irough deposit'i
100 550 | 250 | 2.0 | 120 jrough deposit

HELEE BH0TCE 3t dAEvh e F
o A7tE KZrFe®] & bwt.%, 10wt.%, 15wi.%

* Base salt I 32.9wi. % LiCl- 34.8wt. % NaCl- 32.3wt. % Kl
** Flectrode | Anode(Zr plate), Cathode
(AISI 304 Stainless Steel)
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deposited iayer by EPMA; K.ZrF, 10wt Ermrgy (ke
%, C.D ZbmA/em?, and Time 120min, Fig. 3 Qualitative analysis of metallided area by
EDS; K.ZrFg 10wt %, CD 2bmAscm® and
Tima 120min.
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Photo 2 Surface analysis of deposited specimen by Scanning Electron Micregraph with
bwi.% K ZrFs {500);
{a) K ZrFs Bwi.%. CD i le 7O0mA/lem® i 2.0mA/cm®, Time 120min,
{b) K.ZrF; Bwit. %, CD o lc 8BmA/cm® la 2.0mA/em? Time 120min.
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Fig. 4 Quantitative analysis of Zr and Fe Iline
profile with respect 1o distance in metal-

ded layer; K.ZrF; 5wt %, CD e 70mA/cm

:la 20mA/cm?, and Time 120min,
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Fig. 5 Quantitative analysis of Zr and Fe line
profile with respect to distance in metalli-
ded layer; K.ZrF; Bwit.%, CD I lc 85mA/om?
la 20mA/em? and Time 120min.
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Fig. 8 Hardness measurement by Micro Vickers
Hardness Tester for specimen of K.ZrFs
5wt %, CD:lc 75mA/cm® la ZmA/cm? Time
120min.;

{a) Pure Zr {b) Zr-Fe deposited area
{c) AlSI 304 Stainless Steel.
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Fig. 8 Rust onset time measurement by 15%
H,S0O, solution at room temperature;
fa) KZrFy Bwi %, CD e 75mA/om®, la
2mA/em?, Time 120min.

{b) KuZrFy Bwt. %, CD !lc 90mA/cm® la
2mh/om?, Time 120min.

{c) AISI 304 Stainless Steel
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