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ABSTRACT

Susceptibllity to Stress Corrosion <Crackings (S8CC)  of
new duplex stalnless steel of type (§318083-SAF 2285-) has
peen studied utilising Slow Strain Rate Technigue -SSRT~-
( straih Rate = 1.66 X 16°% / sec. ) , in acidic chloride
enviroﬁment (3N H2804 + @.5N NacCl)

The behaviour of this alloy has been compared with that
of the austenitic type (S38488-AISI 3@84~). This study was
performed on welded and unwvelded alloys, using Tungestun
Inert Gas (TIG) welded technique and laser welding.

In the (TIG) process, welding has been performed
manually using different heat inputs ranging from 119 to 459
J/mm. In this process a filler of type (AISI 388) was used to
weld the austenitic §.5., while welding the duplex 5.S., the
filler of type (22.8.3.L.N.) was used. These tests were also
performed on (TIG) welded §.5. without using fillers
{autogenious welding}.

SCC susceptibility was tested at free corrosion
potentiéls Hand when polariied "at different " ancdic and
cathodic applied potentials ranging fromj25 mv {ancdic) to
-158 mv (cathoedic).

Results showed that, low values of 3CC index
[(El%)sol./(El%)airl, i.e. (<@#.3) indicate susceptibility to
SCC, while higher values i.e.,(>8.4) indicate good resistance
to SCC. These due to the brittle appearance of the fractured
surface, and the secondary cracks, that usuvally prevailed

when low value of SCC index was found.

The duplex 8.S. in as received condition ( solution
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treated ) was found not susceptible to SCC, while the
austenitic in the same condition was found susceptible in

this environment.

The difference between these tvo behaviours was
attributed to the existance of the same amount of ferrite and
austenite in the duplex, i.e. 50% ferrite +50% austenite.
This vélue of ferrite: austenite ratio usually gives highest
sCC resistance.

Increasing the value of the heat Iinput, during the
autogenious (TIG) welding was found to produce mechanical
prittleness in boeth Stainless Steels (S.S.s), when testing in
air and in the testing environment.

The brittleness found in the austenite S.5. was
attributed due to precipitation of carbides and the
coarsening of austenite grains in the weld and (HRZ) regions
while that found 1in the duplex was attributed due to
precipitate of sigma phase and carbonitrides. Increasing heat
input in autogenious (TIG) welding was also found to produce
lover resistance to SCC in austenite $.S., while no effect on
SCC resistance was found in duplex S.S.g when welding by TIG
process using the respective fille for both 8.5.s, no
mechanical brittleness was found to produced, especially in
austenite §.S. welding using the filler was found to have no
effect on SCC of duplex S.5., even when welding using high
heat input.

These advantages, when welding using fillers over that
of autogenious welding were attributed to the type of the
chemical composition of each filler. The filler type

$30880¢, contains higher nickel content, which could maintain
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austenite in the weld metal. The  filler type

nigher
22_3.3.L.N. used for welding duplex S.S., contalns higher

nickel and nitrogen over that of the base metai that could
maintain the suitable ferrite:austenite ratio, i.e., 58:58
to produce max. SCC resistance.

Laéer welding did not produce mechanical brittleﬁess in
both'S.S.s, usvally prevailed when welding using autogenious
TIG process, due to high rate of cooling produced by laser
velding that would prevent the preclipitaticn of the phases
responsible for this brittleness. Similarly laser welding did
not produce SCC susceptibility in duplex S.8.

Anodic and cathodic polarization of the welding and
unwelded 5.S.s, did not produce protection against S5CC. On
the contrary cathodic polarization produced hydrogen

embrittlement in beth S8.S5.s.
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