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Hot Corrosion of Mechanical Alloy MA 754 Induced by

Na,SO,-NaCl Mixtures

Yoshizumi NISHI, Yutaka SHINATA, and Yaichi ARAKI

Synopsis 3

In order to study the behavior of hot corrosion of mechanical alloy MA 754 induced by Na,SO,-
NaCl mixtures in comparison with that of conventional wrought alloy having similar chemical compo-
sition, modified coating tests were conducted in still air in the temperature range from 900 to 1100°C.

The extent of corrosion was estimated by corrosion loss and total depth of penetration.
Results obtained were as follows :

rate of NaCl was varied from 0 to 100wt%.

The mixing

1) Corrosion loss of MA 754 increased abruptly at 259 NaCl, then increased gradually with an

increase in NaCl content.

2) Total depth of penetration of MA 754 increased with increasing NaCl content and had a

maximum value at about 759, NaCl.

3) For the corrosion of MA 754, internal penetration in the longitudinal direction was more

significant than that in the transverse direction.

This tendency was recognized markedly at 900 and

1000°C, but at 1100°C there was no difference between two directions because of little internal

penetration.

4) The corrosion loss and the total depth of penetration for MA 754 were larger than those of

wrought alloys especially in mixed salt.
coarsening treatment.
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Table 1. Chemical compositions of specimens. (wt%)

Alloys C Si Mn P Cr Fe Al Ti Y.0; Ni
MA 754 0.07 — — — 20.20 1.04 0.29 0.41 0.58 77.03
Ni-20Cr-0. 5Ti-0. 3Al 0.05 <0.03 0.02 0. 001 20.21 0.04 0.31 0.50 — bal.
—(
Longitudinal Heating
direction
/ Salt Specimen Fused salt

(a) Longitudnial section, (b) Cross section

Photo. 1. Microstructures of heat-treated mechan—
ical alloy MA 754.
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Fig. 1. Schematic representation of modified coat-
ing test method.
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Total depth of penetration : Dy
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dy : original length
Internal depth of penetration : D;
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Fig. 2. Methods for measuring total and internal
depth of penetration after hot corrosion test.
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Fig. 3. Effect of salt composition on the corrosion
loss of Ni-20Cr-0.3Al1-0.5Ti and MA 754 alloys
tested for 16 hours in Na,SO,-NaCl mixtures.

Table 2. Phases identified by X-ray diffraction
and their relative peak intensities in scales of alloys
tested at 1000°C for 16 hours in Na,SO,-NaCl
mixtures.

Na,S0,/NaCl
Alloy Scale
100/0  75/25 25/75 0/100
Cr,0; M w vw vw
MA 754 NiCr,04 S M M M
10 w S Vs Vs
i - Cr,0, M M W w
Ni-20Cr-0. 31 NiCr,0, s s W M
. i0 M M VS Vs

VS : very strong S:strong M : medium W : weak
VW : very weak
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LE2 BB, ¥ Cr,0p former §41% Na,SO, 1T X
% IR b Ry <, NaCl-KCl & X % BRICS
WEIRTWA®, RERERDO X 51, NaCl 0
e dERBEY ML T NaCl 1004 Tt KIZx
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Photo. 2. Typical microstructure showing internal
penetration of Ni-20Cr-0.3A1-0.5Ti alloy tested
at 1000°C for 16 hours in 25% Na,SO,-75%,
NaCl mixture.

Transverse direction

F;____. Di _____4% 200y

Longitudinal direction

Photo. 3. Typical microstructures showing internal
penetration of MA 754 tested at 1000°C for 16
hours in 259, Na,S0,-75% NaCl mixture.
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Fig. 4. Effect of salt composition on the total
depth of penetration of Ni-20Cr-0.3AI1-0.5Ti and
MA 754 alloys tested for 16 hours in Na,SO,-
NaCl mixtures.
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Fig. 5. Time dependences of corrosion loss and
internal depth of penetration of MA 754 at 1000
°C in 25% Na,S0,-75% NaCl mixture.
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Photo. 4. Chracteristic X—rayi;naécs at cross sec—
tional surface zone of MA 754 tested at 1000°C
for 0.5 hour in 259 Na,S0,~75% NaCl mixture.
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Photo. 5. Characteristic X-ray images at cross sectional surface zone of MA 754
tested at 1000°C for 16 hours in 259, Na,S04-75%, NaCl mixture.
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Fig. 6. Result of EPMA line analysis across two
grain boundaries at cross sectional surface zone of
MA 754 tested at 1000°C for 16 hours.
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