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A study on the effect of solution heat treatment
on the corrosion resistance of super duplex stainless steels

Jee-Yong Park, Yong-Soo Park and Soon-Tae Kim
Department of Metallurgical Engineering, Yonsei University

High temperature solution heat treatment(typically higher than 1100°C) is known generally
to reduces the resistance to localized corrosion in super duplex stainless steels. This is
attributed to the formation of zone depleted of alloying elements. In this study, the corrosion
properties were investigated on super duplex stainless steels with various solution heat
treatments. The corrosion resistance of these steels was evaluated in terms of critical pitting
temperature and cyclic potentiodynamic polarization test. Chemical composition of the austenite
and ferrite phases were analyzed by SEM-EDS. The following results were obtained. (1) By
conducting furnace cooling, critical pitting temperature and repassivation potential increased.
(2) By omitting furnace cooling, solution heat treatment produced Cr and Mo depleted zone in
the phase boundary. (3) During furnace cooling, Cr and Mo rediffused through the phase
boundary. This increased the corrosion resistance of super duplex stainless steels.

Keywords : solution heat treatment, super duplex stainless steels, critical pitting temperature,
cyclic potentiodynamic polarization test, furnace cooling, rediffusion
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Table 1. Chemical composition of the experimental alloys
C | S |Mn|Ni|Cr[Mo|N|W|[CulFe|PREW

Nol|005] 101|158 (889]238(5.051023(0.72|143|Bal.| 485
No2{005] 087 | 1.67 |7.54|26.4{251]023(2.77]|139|Bal.| 462
No3| 001|042 |186|7.23|274)245]039)|252)0,05|Bal.| 52

*PREW = %Cr + 33(%Mo + 05%W) + 30%N

Table 2. Chemical composition of the commercial alloys

] C | Si{Mn|Ni|C{Mo| N |W]|CujFe|PREW
CDAMCu {003 |053| 081|537 265 {212 | - | - {313{Bal| 325
Ferralium255{ 0.03 | 052} 0.5 6212553521021 - | 0.7|Bal| 434
GR-5A |0,036] 057|078 650/ 2351| 389 | 024 | 0.10] 0.21| Bal.| 436
SR-50A | 0.03 | 081 1,53| 213|234 | 63 | 029 ] - | 03]Bal.| 528
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Fig. 1. Various solution heat treatments for the exper-
imental alloys

WE og £¥g A48 ¥ Nol-2, No2-2,
No3-29 8 #Ev|3AA Aoty APFF
No.l-2¢] #zlo|E4 o) 2XEHUolE Aujge
59% : 41%°)1%, 4FEF No2-2% 56% : 44%°]
T, A¥TF No3-2& 43% :57%°lch AQHF
No.l-2, No.2-29] uwlH Z37 Alze] e R:
40wt% NaOH A& Ao E F4o] FA dojul=
L2 Yo|ENe|N AT HEL o3 98 B
2ol @o] doju= wElo|EA IO, Murakami
Etchant (30g K3Fe(CN)6 + 30g KOH + 100ml
FRH) A Q8 #EE HPIF No3-29 w4 =
22 A9 Aee wdle e Yede & +
AT,

22 UlEN 9 #HEe|Efe] 2AE detsl
35T A AR REYAETE Yol 9
&l SEM-EDSE ¥4atqgch o 42 njAd
9ol g BMelnz Hag 39 o4 ZHE
% I BN HFAE ALREch 2N AL

|100Em ‘v
(a) No. 1-2

(b) No. 2-2
Fig. 2. Optical micrographs of the experimental alloys
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Fig. 3. Effect of cooling method after holding for 80 min.
at 1,130°C on critical pitting temperature (CPT)

(O : water quenching, @ :water quenching after furnace
cooling)
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Fig. 4. Comparison of critical pitting temperature of the
expermental alloy (No.3-2) with that of the commercial
stainless steels
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Fig. 5. Cyclic potentiodynamic polarization behavior of the
experimental alloys
(50°C, 0.5N HCI + 1,0N NaCl)
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Fig. 6. Cyclic potentiodynamic polarization behavior of the
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(50°C, 0.5N HC! + 1.0N NaCl)
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Fig. 8. Repassivation potential (Ee) of the experimental
alloys (50°C, 0.5N HCI + 1.0N NaCi)
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Fig. 11 EDS results of the experimental alloys
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