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Effects of Compdsition and Structural Conditions on Corrosion

Resistance of Cr—Ni Stainless‘ Steels.

(Effect of Ni and Mo additions)

Yasuo OTocuro, Yoshikuni KAWABE and Ryuichi NAKAGAWA

Synopsis:

In the previous report (Tetsu-to-Hagané, 48 (1962)6, p. 776), the anthors reported the
effect of Ni and Mo content on structures of Ni-Cr stainless steels and the effects of struc-

tures on mechanical properties.

This paper describes the effects of structures, mainly those of 0 ferrite on corrosion resis-
tance to nitric acid and sulfuric’ acid and also describes. the relation between corrosion
potential in both acids and compositions and structural conditions.

Precipitation of chromium carbide and decomposition of ¢ ferrite to ¢ phase resulted in

an increase in corrosion rate in nitric acid.
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Corrosion resistance to sulfuric acid was increased with Mo content while that of specimens
aged at 750°C was decreased with increasing Mo-.content when excess molybdenum was added.
It seems that.d ferrite had a bad effect on corrosion resistance to sulfuric -acid. Potential
of 0 ferrite was higher than that of matrix in n1tr1c acid but was lower than ‘that of matrix

in sulfurlc acid.
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elements on corrosion
of steels in boiling
409, HNO;. (Testing
time is 24 h.)

Table 1.

| .
C Cr Ni Mo . .81 Mn Fe
S 4 0°031 17°57 4°09 — 056 163 Bal
S S5 0°034 17+81 505 —_ 0°52 2427 %
Se6 0°034 17°51 6°19 — 0°52 1477 4

Mi4 0°028 16°40 11+31 3°43 0°49 1°96 . 7 ~

M " Mi15 0°028 15°61 11°29 5415 0°49 176 7 '

Mi6 00028 16°50 . 11°15 741 0+46 1°43 ”
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Fig. 3. Effect of the content of additive ele-

ments on corrosion of steels in boiling
5% H2SO0,.

(Testing time : 1h for specimens of S
group and 4h for those of M group.)

Fig. 4. Relation between corrosion of speci-
mens S5 and M15-in boiling 5% H2SO;,
and solution-treatment temperature.
(Testing time : 1 h for specimen S5 and
4h for specimen MI5.)
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After 4h in boiling

5% H»SO04

After 10mn boiling
5% H,SOs

Microstructures of specimens after corrosion test in sulfuric acid.
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On the Aged Structure of Heat- ReSIStlng Alloy A286 and Its

Fracture Process at Elevated Temperature

: Thn?I{ASEGAWA.and Fukunaga’TERASAKI

Synopsis:

Relations of aged structures to. the fracture process in the heat—res1st1ng alloy A286 were
- studied by. means of microscopic observation on the ruptured specimens at 650°C. The effect
' of melting procedures and natures of rupture tests on the fracture process also was investi-
gated. The results obtained in the present experiment were summarized as follows:
Contributions of the surface between G phase and grain boundary to crack nucleation were'
significant.. Although the contributions were also recognized with 7 phase,_ the contributions.

from 7 phase were less important than those from G phase.

Intergranular precipitates such

‘as TiC and Laves phase had no essential effect on the propagatmn of crack so long. as these

precipitates had fio contindous arrangenent.

Difference between creep rupture and tensile rupture was notable, that 1s, nucleation and:
propagation of crack was. less structure-sensitive in the case of tensile rupture, while crack:
was much correlated W1th G phase, 7 phase, grain boundary and so on in the case of creep:

rupture.

Effect of melting procedure on the fracture process was remarkable, that is, the resistance
to crack nucleation and propagatlon was more increased with the vacuum- melted alloy than

with the air melted one.

It was supposed that the phenomena as abovementioned might be

due to an existence of boron atoms which had come into the solution from the crucible during

the melting process.
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