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Abstract

The aim of this paper is to determine the proper heat treatment temperature for SDSS tube production
without o-phase precipitation. When Mother steel tube was heat treated at 800°C temperature, relatively a
large amount of c-phase precipitated and grain refinement of ferrite phase occurred simultaneously. However,
in Pilgered and Drawn steel tubes, grain refinement of the ferrite phase did not occur and a small amount
of o-phase precipitated. For all three types of steel tubes, the pitting potential was reduced to 2/5 or less
compared with the untreated one and corrosion also occurred in the salt spray test due to the precipitation
of o-phase. When heat treatment temperature was 900°C, grain refinement of the ferrite phase occurred and
very little o-phase precipitated in Pilgered and Drawn steel tubes. But when heat treatment was done at
1,000°C temperature, all three types of steel tubes had a similar corrosion properties of that of untreated
one and also corrosion did not occur in the salt spray test, as o-phase did not precipitate. Therefore, the
optimum heat treatment temperature range is determined to be more than 1000°C for the SDSS at which
corrosion does not occur.
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Fig. 1. Calculated phase fraction diagram of super
duplex stainless steel.

Table. 1. Chemical composition of super duplex stainless steel tube.

Fe C Mn Si P

S

Ni Cr Cu

Bal 0.03 1.2 0.8 0.035

0.02

7 25 0.5 322 0.28
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Fig. 2. Microstructures of cross-sections of super duplex stainless steel tube with heat treatment temperature.
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Fig. 3. Microstructure of cross-sections of super duplex
stainless steel tube with heat treatment (1000x).
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Fig. 4. Vickers hardness of super duplex stainless
steel tube with heat treatment temperature.
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Fig. 5. Potentiodynamic Polarization curves of super
duplex stainless steel tube with heat treatment
temperature (Pilgering).
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Table 2. Corrosion Resistance of super duplex stainless steel tube (Pilgering)
Corrosion Potential (mV) Corrision Current Density(nA/cmz) Pitting Potential (V)
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Fig. 6. Corroded surface of Super Duplex Stainless
Steel Pilgering tube plate after Potentiodyna-

mic Polarization Test.

Table. 3 Result of Salt spray test
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Fig. 7. Corroded Surface of 800°C Heat Treated Super
Duplex Stainless Steel Pilgering tube after Salt
Spray Test (43 Hour).

Result (X-No Corrosion, O-Corrosion)
Time
(HR) Mother Pilgering Drawing
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0 X X X X X X X X X
X X X X X X X X X
43 X X X o X X o X X
55 X X X X X X X
115 o o X X X X X
272 X X X o X
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