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Changes of Microstructures and Mechanical Properties of Type 321

and 347 Austenitic Steels after Long Aging
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Synopsis:

18-8 series stainless steels, which ‘being used widely for big boiler plants recently, reveal some changes of
mechanical properties during their use at high temperature, resulting from the changes of structures, i. e.,
precipitation of carbide particles and their coalescence.

Type 321 and 347 stainless steels were aged for up to 10000 hr at approximate service temperature in use
of 650°C. The changes of structure, especially, the changes of observed shapes of precipitated carbides,
were examined by optical and electron microscopies and those of mechanical properties were also investigated.

As results, precipitated carbides had many shapes, i. e., massive, fiborid, dendric, net-like and rod-like
M;3C¢ and spheroidal TiC on the grain boundaries and fine spheroidal TiC, needle-like TiC and fine spher-
roidal M3;Cg within the grains in type 321 steel, and also massive and spheroidal carbides (NbC) on
the grain boundaries and spheroidal and massive carbides (My;Cs+NbC), rosettes of NbC and needle-like
carbide within the grains in type 347 steel. The Charpy impact value at room temperature and the creep-
rupture strength at 650°C of both steels became lower owing to long time aging.
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Table I. Chemical composition of the steels 'investigated (wt%) .

Steel | C si | M Ni Cr Ti N | TS
391 A 005 058 078 1134 | 1759 | 031 — 62
B 004 056 073 1148 | 17°95 | 026 _ 65
347 C 006 0-60 0-74 12:50 | 1812 — 084 160
D 0-06 058 0-76 1250 | 18°12 — 076 12°6
P:0'012~0°020%, S :70'009~0'0]2%.
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Photo. 2. Electron microstructures of type 321 stainless steel after

aging at 650°C.
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Photo. 3. Electron microstructures and electron diffraction patterns
of extraction replica of type 321 stainless steel after

aging for 5000 hr at 650°C.
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Photo. 4. Electron microstructures of type 321 stainless steel after

aging for 10000 hr at 650°C.
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Fig. 1. Changes of hardness and Charpy impact

values of type 321 stainless steel due to
aging at 650°C. ‘
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Fig. 2. Tensile properties of 321 stainless steel
after aging at 650°C.
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Photo. 6. Electron microstructues of type 347 stainless steel after

aging at 650°C.

Photo. 7. Electron microstructures and an electron diffraction
pattern of extraction replica of type 347 stainless
steel after aging 5000 hr at 650°C.
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(b)~(d) *Aged for 10000 hr

Photo. 8. Electron microstructures of type 347 stainless steel after

aging at 650°C
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Effect of Tin Crystal Orientation on the Corrosion of Tin Plate

Synopsis:

Hidejiro Asano and Yashichi OYAGI

+ For the purpose of improving the corrosion resistance of tin plate, the effect of tin crystal orientation om
the corrosion was investigated by electrochemical methods.

The results obtained are as follows:

1. In a 6g/l citric acid solution, the ccrrosion rate of tin depended on the exposed crystal plane, that is,

the rate decreased with orientation of the single crystal plane according to the order;

(010).

(001)>(011)>(110),

2. When two single crystals of tin with different orientations were made a galvanic cell, the more closely
packed plane became a cathode and was protected by the other of more loosely packed crystal.
3. In order to improve the corrosion resistance, it is necessary that the orientations of plated tin crystals.
should be all alike and they should be those of more closely packed planes.
(Received Aug. 15, 1968)
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