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Evaluation of Low Temperature IGSCC of Type 304 Stainless Steel
in oxygenated pure water

Kiyoshi KIUCHI and Tatsuo KONDO

Division of Nuclear Fuel Research, ' Tokai Research Establishment, JAERI

(Received March 16, 1983)

Extensive intergranujar cracking was experienced in the Type 304 stainless
steel double walled pipe of a water pump cooler for a simulated BWR water
circulating system, which had been operated for three years with intermittent
outages. The incident was interpretted after examinations that IGSCC could
develop neadily in the oxygenated pure water at 60°C. The surface of the pipe
faced to the secondary cooling water with proper inhibitor addition did not
suffer from any cracking for the same material and equal stress state. Such an
incident of IGSCC in the pure water at temperatures below 100°C has scarcely been
experienced in laboratory tests. The sequence of IGSCC intiation and propagation
was analysed by fractographic and metallographic techniques.

Possible accelarating factors for the IGSCC were discussed along with the
degree of sensitization, contents of dissolved oxygen, water chemistry and stress
state. Suggestions were made for more complete elimination of IGSCC in ordinary
BWR plants. FEspecially, appropriate control of primary coolant water during
off-power conditions was pointed out to be one of the jmportant precautions for
preventing IGSCC.

Keywords : Intergranular Stress Corrosion Cracking, Type 304 Stainless Steel,
Sensitized Stainless Steel, Low Temperature Cracking.
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Primaty |+ Tude in Tube
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Fig. 1 Schematic features of an In-Pile water pump cooler.
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Fig. 2 Sequence of intermittent operation cycles of the degradated pump
cooler and change of pH of the drain side water in primary water

Toop at individual operation cycle.
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Fig. 5 Susceptibilities to stress carrosion cracking of type

304 steels in boilirg 20% MgC12 solutiom.

SAR; Strained, aged and recrystallized.
MA ; Mill Annealed.

tr ; Time to rupture,
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; Time to crack imitiation

Chemical compositicn of the surface film .
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Fig. 6 Chemical composition of the surface film formed during the immersion
tests in pressurized high temperature pure water.

{ Auger analysis )

; Dissolved oxygen.
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Photo.1l Outward appearances of the inner pipe which was observed IGSCC cracking on.
TD; position with the tensile stress
CD; position with thé compress stress
N ; unstressed position
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Photo.5 Microscopies of the mechanically polished surface on the section at near
outer and inner wail.
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