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Corrosion Behavior of Heat Affected Zone of AISI 321 stainless steel
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Intergranular corrosion behavior of heat affected zone(HAZ) has been investigated
for Ti-stabilized austenitic stainless steel AISI 321. It was observed that grain bound-
aries at HAZ of the steel with Ti/C ratio of 6.2 were corroded significantly after sen-
sitization heat treatment. The increase of the Ti/C ratio up to 9.6 results in the evi-
dent decrease of intergranular corrosion. Weld simulation and intergranular corro-
sion test in 65% HNO,; was performed. Influence of various thermal cycles on the
intergranular corrosion was investigated. These results are discussed in terms of the
behavior of TiC and Cr,3;C, precipitates.
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Table 1. Chemical element of Type 321 stainless
steels

Specmen ([ Nt Cr Mn Si € N Ti Ti/C

1 9.63 189 1.64 0.58 0.0310.0220.193 6.20
2 9.32 18.27 1.56 0.65 0.024 0.0200.231 9.60
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g. 1. Schematic profile of heat cycle.
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Fig. 2. Schematic profile of heat cycle.
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Fig. 3. Optical micrographs of welded joint of Ti/C=9.6 steel after sensitization (650°C, 2hr) and oxalic acid

etch test.
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Fig. 4. Effect of cooling rate and Ti/C ratio on the
intergranular corrosion in 65% boiling HNO; solution.
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Table 2. Delta-ferrite content of weld simulated specimens

A B C D E F G H I J
(fast) (med.) (slow) (1400) (1300) (1200) (1100) (1000) (900) (BO(L

Ti/C=6.2 7.6 7.3 6.5 9.5 1.9 1.1 15 1.2 1.3 1.1
Ti/C=9.6 8.2 8.1 6.7 7.9 1.0 0.55 0.47 0.40 0.48 0'5(—)~—~
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Fig. 5. Effect of holding temperature on the
inter-granular corrosion in 65% boiling HNO; solu-
tion for steel with Ti/C=86.2.
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Fig. 6. Effect of holding temperature on the
inter-granular corrosion in 5% boiling HNO; solu-
tion for steel with Ti/C=9.6.
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Fig. 7. Scanning electron micrographs of Ti/C=6.
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cycle simulation at 1400°C. :
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Fig. 8. Cross section of intergranular corrosion of
Ti/C=86.2 steel with fast cooling rate heat cycle
simulated at 1400°C and Huey tested.
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Fig. 9. Electron micrographs taken by extraction
replica method showing the various precipitates
and their diffraction pattern of 321 steel.; (a),
{b) :TiN, (c), (d) :TiC, (e), (f) :Ti.C.S,
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