e

BEEOTHMWEEDB~) VARTORILITOWT 1655

HiTBE

UDC 621.039.52 : 669.018.44 : 620.193.5: 661.939.1

HMEEDOFRFY e Etr~Y v s TORLITOWT
Wi BRIt . B OAREM . BAF 2T

Oxidation of Superalloys in Impure Helium

Mizuo SAKAKIBARA, [Jkuo Banno, and Shozo SexINO

Synopsis:

An investigation was made to clarify the corrosion of several superalloys in impure helium.
The corrosion in helium was more severe than in air. This corrosion was due to the insufficiency
in supply of oxidizing species to form a continuous protective scale. For this reason, the severe co-

crosion occured with the formation of Cr-denuded zone and with internal oxidation.
This oxidation could be reduced by the surface treatment, such as calorizing and pre-oxidizing in

air to form a protective film on the surface.
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Table 1.

Chemical composition of alloys.
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Table 2. Impurity levels in helium (ppm).
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Fig. 1. Gomparison of the weight gains exposed
to 1 kg/cm? impure helium (A), 35%
hydrogen-659; carbon monooxide and air
for 600 hours at 1000C°.
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Fig. 2. Relation between the depths of internal oxida~-

tion exposed to 1 kg/cm? and 30 kg/cm?
impure helium (B) for 500 hours at 1000°C.
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Surface conditions _
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Fig. 3. Effect of the surface conditions on the weight gain and depth of internal oxidation
exposed to 1 kg/cm? impure helium (A) for 600 hours at 1000°C.

Fig. 4 BEEBRALPCHASELBEEGORILEL
HOERE SO FH A Cr BOZEETRLELDOT
H5. ABAY O LRTERIPLOR Cr BB DT
ho7z.

Fig. 5 I ABANY v A CEESELEE L&D Cr
OBRELATRT. 54l TKERENDDZ LI DY
5. % Cr & NEERLIES X Fig. 6 iIwmR¥ X 5 I
Bichn, NEBRILSEWVIZER Cr 25T Lwv. 2o
B Cr MOEX L&54&Hmo Cr, Ti, Al, Co, Nb iz

__ 100 —
-
~
=
2
B
ey
[erd
£
(o4
el .
5 50} Impure helium (A)
4
Oxide .
Layer ~——+—= Motrix

Fig. 4. Change of chromium content along depth
direction in B alloy exposed to 1 kg/cm?
various atmospheres at 1000°C for 600
hours,
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Fig. '5. change of chromium content along depth"
direction in various alloys exposed to lkg
/cm? impure helium (A) atmosphere at
1 000°C for 600 hours.
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Photo. 1. Cross sectional view of the specimens of different surface conditions, oxidized in
1 kg/cm? impure helium (A) at 1000°C for 600 hours.
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Fig. 6. Relation between the ratio of chromium Fig. 7. Relation between the observed value and
content at surface to that in matrix and calculated value of the depth of internal
the depth of internal oxidation. The speci oxidation exposed to 1 kg/cm? impure
mens were exposed to 1 kg/cm? impure helium (A) for 600 hours at 1 000°C.

helium (A) at 1000°C for 600 hours.
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Photo. 2. Scanning electronmicrographs showing the scale surfaces. Specimens were exposed to
30 kg/ cm? impure helium (B) at 1000°C for 500 hours.
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Photo. 3. Secondary electron image and characteristic X-ray images of various elements of
the scale of E alloy. The specimen was exposed to 30 kg/cm? impure helium (B)
at 1000°C for 500 hours.
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